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November   27,    196Li- 


Honorable  Edmund  G.  Brown,  Governor 
and  Members  of  the  Legislature 
of  the  State  of  California 


Gentlemen : 

I  am  pleased  to  transmit  herewith  the  preliminary 
edition  of  Bulletin  No.  138  "Coastal  San  Mateo  County 
Investigation".   The  objective  of  this  investigation  is  to 
formulate  a  comprehensive  development  plan  which  will  serve 
as  a  guide  to  the  solution  of  the  water  resources  associated 
problems  of  the  area. 

The  results  of  our  studies  indicate  that  improved 
highway  transportation  facilities  to  be  constructed  during 
the  coming  decade  will  allow  the  coastal  area  of  San  Mateo 
County  to  participate  in  the  rapid  growth  of  the  San  Francisco 
Bay  Area.   This  growth  will  be  accompanied  by  Increasing  demands 
for  water  supplies  and  fresh  water  recreation  opportunities. 
The  studies  also  revealed  that  the  water  requirements  of  this 
area  could  be  met  by  development  of  local  streams.   A  number  of 
damsltes  were  evaluated  and  six  staged  development  plans  were 
formulated  and  tested  for  economic  justification.   An  economically 
justified  staged  development  plan  which  offers  the  opportunity  to 
maximize  the  net  benefits  accruing  to  the  coastal  area  is 
recommended  for  feasibility  study  by  the  local  people. 

All  public  and  private  agencies,  local  interests,  and 
individuals  who  may  be  concerned  with  the  information  presented 
herein  are  Invited  to  submit  their  comments,   A  public  hearing 
will  be  held  after  due  notice  to  receive  comments  which  will  be 
considered  in  preparing  the  final  report. 

Sincerely  yours. 
Director 
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SUMMARY 

Continued  population  growth  and  Increasing  demands 
for  developable  land  in  the  San  Francisco  Bay  Area  will  exert 
great  urbanizing  pressures  on  the  coastal  area  of  San  Mateo 
County.   This  area  is  the  last  large,  close-in  district  on 
the  peninsula  suitable  for  development.   Urban  growth  will 
bring  increasing  demands  for  municipal  and  industrial  water 
supplies.   Maintenance  of  the  existing  agricultural  economy 
of  the  area  also  requires  the  provision  of  additional  water. 
Other  water  resources  related  problems  such  as  the  demand  for 
fresh  water  recreation  facilities,  flood  control,  and  anadromous 
fishery  preservation  can  also  be  expected  to  accompany  the 
growth  of  the  coastal  area. 

In  order  to  analyze  the  extent  of  the  anticipated 
water  resources  related  problems,  and  to  evaluate  possible 
solutions  to  these  problems,  the  Department  requested  funds  for 
an  investigation  from  the  I962  Budgetary  Session  of  the  State 
Legislature.   This  bulletin  reports  the  findings  of  the 
investigation. 

Projections  of  population  for  the  coastal  area  indicate 
an  increase  from  7,635  persons  in  196O  to  118,000  in  2020  and  to 
about  238,000  under  conditions  of  ultimate  development.   This  great 
increase  will  result  from  the  development  of  the  coastal  area  as 
a  "bedroom  area".   This  growth  will  be  made  possible  by  the 
completion  of  modern  standard  highway  transportation  facilities 
which  will  allow  the  working  force  of  the  coastal  area  to  commute 
to  other  parts  of  the  San  Francisco  Bay  Area. 

xviii 


The  demand  for  the  specialty  crops  grown  in  the 
coastal  area  is  expected  to  Increase.   Although  urbanization 
will  completely  displace  agriculture  under  conditions  of 
ultimate  development,  there  is  sufficient  land  available  to 
maintain  the  agricultural  economy  for  several  decades  after 
the  year  2020. 

The  annual  water  requirements  of  the  projected  economy 
of  the  coastal  area  are  estimated  to  be  26,300  acre-feet  in  2020 
and  in  excess  of  45,000  acre-feet  at  ultimate  development.   A 
portion  of  this  demand  can  be  met  from  existing  developments. 
The  annual  supplemental  requirements  are  estimated  to  be  19,600 
acre-feet  in  2020  and  over  3'^j  000  acre-feet  at  ultimate  development. 

The  runoff  of  the  streams  of  the  coastal  area  was 
analyzed  to  determine  if  the  supplemental  water  requirements 
could  be  supplied  by  local  development.   It  was  found  that  there 
were  adequate  supplies  of  good  quality  water  for  all  beneficial 
uses. 

Having  determined  that  adequate  local  runoff  was 
available,  physical  works  to  conserve  this  runoff  were  evaluated. 
A  total  of  43  dam  and  reservoir  sites  were  studied.   Twelve  of 
these  sites  were  given  detailed  study  and  were  considered, 
together  with  appropriate  diversion  and  conveyance  facilities, 
to  be  possible  units  of  staged  development  plans  to  meet  the 
supplemental  water  requirements  of  the  area. 

Six  alternative  staged  development  plans  were  formulated 
The  units  of  each  plan  were  staged  to  the  year  2020  and  the 
additional  units  required  to  meet  the  ultimate  supplemental 
requirements  were  defined.   Each  plan  was  tested  for  economic 
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The  demand  for  the  specialty  crops  grown  In  the 
coastal  area  is  expected  to  Increase.   Although  urbanization 
will  completely  displace  agriculture  under  conditions  of 
ultimate  development,  there  Is  sufficient  land  available  to 
maintain  the  agricultural  economy  for  several  decades  after 
the  year  2020. 

The  annual  water  requirements  of  the  projected  economy 
of  the  coastal  area  are  estimated  to  be  26,300  acre-feet  in  2020 
and  in  excess  of  45,000  acre-feet  at  ultimate  development.   A 
portion  of  this  demand  can  be  met  from  existing  developments. 
The  annual  supplemental  requirements  are  estimated  to  be  19,600 
acre-feet  in  2020  and  over  3^,000  acre-feet  at  ultimate  development. 

The  runoff  of  the  streams  of  the  coastal  area  was 
analyzed  to  determine  if  the  supplemental  water  requirements 
could  be  supplied  by  local  development.   It  was  found  that  there 
were  adequate  supplies  of  good  quality  water  for  all  beneficial 
uses. 

Having  determined  that  adequate  local  runoff  was 
available,  physical  works  to  conserve  this  runoff  were  evaluated. 
A  total  of  43  dam  and  reservoir  sites  were  studied.   Twelve  of 
these  sites  were  given  detailed  study  and  were  considered, 
together  with  appropriate  diversion  and  conveyance  facilities, 
to  be  possible  units  of  staged  development  plans  to  meet  the 
supplemental  water  requirements  of  the  area. 

Six  alternative  staged  development  plans  were  formulated 
The  units  of  each  plan  were  staged  to  the  year  2020  and  the 
additional  units  required  to  meet  the  ultimate  supplemental 
requirements  were  defined.   Each  plan  was  tested  for  economic 
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Justification  for  a  50-year  period  of  analysis  from  1970  to 
2020.   The  present  worth  of  the  costs  of  the  units  needed 
during  period  of  analysis  and  the  present  worth  of  the  benefits 
accruing  during  the  period  were  determined.   Benefits  and  costs 
of  each  of  the  water  conservation  plans  were  evaluated  to 
determine  economic  justification.   Projects  which  appeared 
economically  justified  were  further  evaluated  to  determine  if 
they  offered  the  opportunity  to  maximize  net  benefits  by  addition 
of  other  projects  purposes. 

As  a  result  of  this  analysis  and  considering  the 
aspects  of  multiple  resource  management,  an  economically  justifiec 
plan  based  on  the  offstream  storage  of  Pescadero  Creek  and  Butano 
Creek  waters  in  Bean  Hollow  Reservoir  was  recommended  for 
feasibility  study  by  an  area-wide  local  agency  which  could 
implement  water  resource  development  in  the  coastal  area. 
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CHAPTER  I  -  INTRODUCTION 

The  coastal  area  of  San  Mateo  County  is  the  last  large, 
close-in  district  which  has  not  participated  in  the  rapid  growth 
of  the  San  Francisco  Bay  Area,'^  Continued  population  growth  and 
increasing  demands  for  developable  land  will  exert  great 
urbanizing  pressures  on  the  coastal  area.   Increasing  demands  for 
municipal  and  industrial  water  supplies  will  accompany  this  urban 
growth.   Satisfaction  of  these  demands  will  require  either  the 
development  of  local  water  resources  or  the  importation  of 
supplies  from  the  Sacramento-San  Joaquin  Delta  or  from  the  North 
Coast . 

In  addition  to  these  approaching  problems  of  urban 
water  supply,  other  water  resources  related  problems  either 
exist  or  will  soon  occur  in  the  coastal  area.   A  deficiency  in 
firm  agricultural  water  supplies  already  exists.   Fresh  water 
recreation  facilities  are  limited  and  the  anadromous  fishery 
on  the  coastal  streams  may  be  in  danger  of  depletion.   Adequate 
flood  control  and  drainage  facilities  have  neither  been  constructed 
nor  planned. 

In  order  to  analyze  the  extent  of  the  anticipated  water 
resources  related  problems,  and  to  evaluate  possible  solutions 
to  these  problems,  the  Department  of  Water  Resources  requested  and 
was  aporopriated  funds  from  the  1962  Budgetary  Session  of  the  State 
Legislature  to  begin  the  Coastal  San  Mateo  County  Investigation 
during  the  1962-63  fiscal  year.   This  report  presents  the  results 
of  the  investigation. 


*  For  the  purposes  of  this  report,  the  San  Francisco  Bay  Area  is 
defined  by  the  nine  counties,  Alameda,  Contra  Costa,  Marin,  Napa, 
San  Francisco,  San  Mateo,  Santa  Clara,  Sonoma,  and  Solano. 


Authorization  for  Investigation 

Specific  authorization  for  the  Coastal  San  Mateo 
County  Investigation  is  inherent  in  the  appropriation  of  funds 
for  the  1962-63  fiscal  year.   General  authorization  for 
investigations  of  this  type  is  contained  in  Sections  I2616  and 
12617  of  the  California  Water  Code. 

Objectives  and  Scope  of  the  Investigation 
The  objectives  of  the  Coastal  San  Mateo  County 
Investigation  are:   (l),  to  prepare  a  comprehensive  water 
resources  development  plan  which  will  meet  the  present  and 
ultimate  urban  and  agricultural  water  requirements  of  the  area, 
identify  existing  and  foreseeable  flood  control  problems, 
provide  fresh  water  recreation  facilities,  and  enhance  the 
coastal  stream  anadromous  and  fresh  water  fisheries;  {2),    to 
identify  those  features  of  the  plan  for  which  construction  may 
be  economically  justified  during  the  next  ten  years;  and  (3),  to 
analyze  possible  methods  of  financing  these  justified  features. 
To  accomplish  these  objectives,  studies  were  directed 
toward  the  definition  of  existing  and  foreseeable  problems  re- 
lated to  the  water  resources  of  the  coastal  area  of  San  Mateo 
County.   Definition  of  these  problems  included  a  determination  of 
present  and  future  urban  and  agricultural  water  requirements, 
a  review  of  the  occurrence  and  extent  of  flooding,  preparation 
of  an  estimate  of  the  demand  for  fresh  water  recreational 


-2- 


facilities,  and  an  inventory  of  the  anadromous  and  fresh  water 
fishery  resources  of  the  area. 

A  solution  to  the  problems  of  the  coastal  area 
required  the  evaluation  of  facilities  to  develop  the  necessary 
water  supplies  and  the  incorporation  of  these  facilities  into 
a  comprehensive  plan.   The  facilities  studied  included  single 
and  multiple-purpose  water  storage  reservoirs,  water  transporta- 
tion conduits,  and  diversion  dams.   After  preparing  cost 
estimates  for  the  facilities  under  study  and  estimating  the 
benefits  accruing  to  each  project  purpose,  the  features  which 
appeared  to  maximize  net  benefits  were  included  in  the 
comprehensive  plan. 

Financial  analysis  Included  the  determination  of 
the  applicability  of  various  federal  and  state  financing 
programs  to  construction  of  the  initial  features  and  estimation 
of  the  ability  of  local  agencies  to  financially  participate  in 
such  programs  or  to  finance  the  initial  features  themselves. 
The  scope  of  the  investigation  also  allows  for  the  submission 
of  local  viewpoints  upon  alternative  project  proposals  and 
analysis  of  these  viewpoints  to  determine  their  economic 
justification. 

The  Area  of  Investigation 

The  following  sections  define  the  extent  of  the  area 
covered  by  the  Coastal  San  Mateo  County  Investigation,  describe 
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the  area's  geographic  characteristics,  and  outline  the  history 
of  the  area. 

Location 

The  area  encompassed  by  the  Coastal  San  Mateo  County 
Investigation  extends  from  Montara  Mountain  on  the  north  to  the 
southerly  drainage  boundary  of  Finny  Creek,  which  approximates 
the  San  Mateo-Santa  Cruz  County  line,  on  the  south.   The  Pacific 
Ocean  is  the  western  boundary  and  the  eastern  boundary  is  the 
drainage  divide  between  streams  which  enter  San  Francisco  Bay 
and  those  which  enter  the  Pacific  Ocean.   The  more  important 
drainage  subdivisions  of  the  area  Include  San  Vicente  Creek, 
Denniston  Creek,  Frenchmans  Creek,  Pllarcitos  Creek,  Purisima 
Creek,  Lobitos  Creek,  Tunitas  Creek,  San  Gregorio  Creek, 
Pomponlo  Creek,  Pescadero  Creek,  Butano  Creek,  Arroyo  de  los 
Frljoles,  Gazos  Creek,  Whitehouse  Creek,  and  Ano  Nuevo  Creek. 
The  area  of  investigation  is  Indicated  on  Plate  1,  "Area  of 
Investigation  and  Hydrographic  Area  Boundaries". 

Geographic  Characteristics 

The  surface  area  covered  by  the  investigation  amounts 
to  approximately  265  square  miles.   The  City  of  Half  Moon  Bay 
is  the  only  incorporated  area.   Smaller  communities  Include 
Montara,  Moss  Beach,  Princeton,  El  Granada,  San  Gregorio, 
La  Honda,  Pescadero,  and  Loma  Mar. 

The  topography  of  the  area  consists  of  a  narrow 
discontinuous  strip  of  gently  sloping  marine  terraces  of  moderate 
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elevation,  intersected  by  rolling  hills  which  approximate  the 
drainage  divides  of  the  major  streams.   East  of  the  coastal 
benches  the  terrain  rises  rapidly  in  elevation  to  the  drainage 
divide  between  streams  which  enter  San  Francisco  Bay  and  the 
Pacific  Ocean.   This  divide  forms  a  portion  of  the  Santa  Cruz 
Mountains  and  varies  in  elevation  from  1,000  to  2,500  feet. 

The  climate  of  the  coastal  area  of  San  Mateo  County 
is  typical  of  the  central  California  coast.   The  frequent 
fogs  that  occur  during  the  summer  and  fall  months  cause  moderate 
temperatures.   Variations  of  less  than  10  degrees  in  average 
daily  temperature  occur  betv^feen  the  winter  and  summer  months. 
The  winter  months  of  the  coastal  area  are  characterized  by 
storms  which  move  eastwardly  from  the  Pacific  Ocean,   Mean 
precipitation  varies  from  about  20  inches  per  year  on  the  coast 
to  over  50  inches  per  year  at  the  higher  elevations  in  the  Santa 
Cruz  Mountains, 

History 

The  first  recorded  contact  between  the  coastal  area 
j   of  San  Mateo  County  and  the  colonizers  of  the  New  World  occurred 
in  1769,  when  Portola,  a  Spanish  explorer,  crossed  the  area 
while  searching  for  Monterey  Bay,   His  expedition  was  later 
credited  with  the  discovery  of  San  Francisco  Bay, 

During  the  early  iSOO's,  much  of  the  coastal  area  was 
subdivided  by  Mexican  land  grants.   Later,  settlement  by 
Americans  occurred  and  during  the  l840's  the  towns  of  Half  Moon 
Bay  (historically  called  "Spanishtown" )  and  Pescadero  were  founded, 
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When  California  became  a  state,  most  of  the  area 
that  Is  now  San  Mateo  County  was  part  of  San  Francisco  County. 
In  1856  pressure  for  reform  In  San  Francisco  County  led  to  the 
Introduction  of  a  bill  In  the  State  Legislature  for  consolida- 
tion of  the  San  Francisco  city  and  county  governments.   An 
incidental  feature  of  the  bill  was  the  provision  for  the 
establishment  of  San  Mateo  as  a  separate  county.   The  measure 
gained  approval  and  the  county  was  formed.   The  boundaries  of 
the  county  were  changed  in  1868  by  annexing  the  coastal 
territory  between  San  Gregorio  Creek  and  the  existing  San  Mateo- 
Santa  Cruz  County  line. 

During  the  late  iSOO's,  the  coastal  area  was  rapidly 
settled  by  Italian  and  Portuguese  immigrants.   These  people 
were  probably  attracted  by  the  similarity  of  the  coastal 
climate  to  their  native  lands.   They  brought  with  them  their 
native  talents  for  growing  specialty  and  common  vegetables. 
By  1900  a  thriving  agricultural  economy  existed  in  the  coastal 
area. 

The  construction  of  the  Oceanshore  Railroad  in 
1906  was  caused  by  this  agricultural  growth.   The  railroad 
was  Initially  planned  to  link  San  Francisco  and  Santa  Cruz. 
However,  the  railroad  was  completed  only  to  Tunitas  Creek, 
which  is  several  miles  south  of  Half  Moon  Bay.   Besides 
transporting  vegetables,  the  railroad  carried  tourists  and 
vacationers. 


The  San  Francisco  earthquake  and  fire  of  1906  forced 
thousands  of  San  Francisco  residents  into  San  Mateo  County. 
Promoters  in  the  coastal  area  were  quick  to  take  advantage  of 
this  event.   Land  was  subdivided  and  entire  towns  were  laid 
out,  including  streets  and  sidewalks.   Much  of  this  development 
still  exists  today  In  El  Granada  and  Montara.    The  boom,  however, 
was  short  lived  because  reconstruction  of  San  Francisco  occurred 
at  a  much  greater  rate  than  the  promoters  had  anticipated. 
Although  many  land  sales  occurred,  residential  development  never 
really  began. 

In  1920  the  Oceanshore  Railroad  was  abandoned  because 
it  was  unable  to  compete  with  highway  transportation.   Never- 
theless, the  recreation  and  agricultural  industries  continued 
to  flourish  in  the  coastal  area. 

Although  development  in  the  area  of  investigation  has 
been  very  limited  since  1920,  the  southerly  movement  of 
urbanization  from  San  Francisco  to  Daly  City  and  Pacifica  is 
continuing  with  the  result  that  the  Montara-Half  Moon  Bay  area 
is  beginning  a  new  era  of  growth. 

Related  Investigations  and  Reports 

A  number  of  reports  pertinent  to  the  water  resources 
of  the  coastal  area  of  San  Mateo  County  have  been  prepared 
during  the  last  fifty  years.   Some  of  the  more  important  are 
described  in  the  following  sections. 
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state  of  California 

The  State  of  California,  through  the  Department  of 
Water  Resources  and  its  predecessors,  has  published  many 
reports.   These  reports  include  Bulletin  No.  ^,    "Flow  in 
California  Streams",  published  in  1923  by  the  Department  of 
Public  Works,  Division  of  Engineering  and  Irrigation;  Bulletin 
No,  1,  "Water  Resources  of  California",  published  in  1951  by 
the  State  Water  Resources  Board;  Bulletin  No.  2,  "Water 
Utilization  and  Requirements  of  California",  published  in  195^ 
by  the  State  Water  Resources  Board;  Bulletin  No,  ^,    "Santa 
Cruz-Monterey  Counties  Investigation",  published  in  1953  by 
the  State  Water  Resources  Board;  and  Bulletin  No.  3,  "The 
California  Water  Plan",  published  in  May  1957  by  the  Department 
of  Water  Resources.   Bulletins  Nos.  1,  2,  and  3  were  a  series 
and  represented  a  basis  for  comprehensive  development  of  the 
State's  water  resources. 

Bulletin  No.  5,  "Flows  in  California  Streams".   This 
report  included  publication  and  analysis  of  a  variety  of 
hydrologic  data.   When  published,  this  report  represented  the 
most  comprehensive  survey  of  California  water  resources  ever 
undertaken. 

The  streams  in  the  coastal  area  of  San  Mateo  County 
were  reported  upon  as  part  of  two  stream  groups:   the  Pescadero 
Creek  Group,  which  included  the  major  coastal  streams  in  San 
Mateo  County  north  of  and  including  Pescadero  Creek  but  south 


of  Montara  Mountain;  and  the  Soquel  Creek  Group,  which  included 
the  most  southerly  of  the  San  Mateo  County  coastal  streams  and 
streams  in  Santa  Cruz  County,  including  the  San  Lorenzo  River. 
Mean  annual  flows  of  853  acre-feet  per  year  per  square  mile  of 
drainage  area  for  the  Pescadero  Creek  Group  and  864  acre-feet 
per  year  per  square  mile  of  drainage  area  for  the  Soquel  Creek 
Group  were  shown  for  the  water  supply  period  187I-72  to 
1920-21. 

Bulletin  No.  1  "Water  Resources  of  California".   This 
report  was  prepared  as  an  inventory  of  the  water  resources  of 
California.   The  report  included  an  estimate  of  the  mean 
seasonal  runoff  for  the  Pescadero  Creek  and  Scott  Creek  Stream 
Groups  for  the  period  1894-95  to  1946-4?.   The  Pescadero  Creek 
Stream  Group  included  that  portion  of  the  investigation  area 
north  of  the  Butano  Creek  watershed.   The  mean  annual  runoff 
for  this  stream  group  was  estimated  to  be  706  acre-feet  per  year 
per  square  mile  of  drainage  area.   Streams  within  the  coastal 
area  of  San  Mateo  County  south  of  the  Butano  Creek  watershed  were 
included  in  the  Scott  Creek  Stream  Group.   Runoff  for  this 
group  was  estimated  to  be  739  acre-feet  per  square  mile  of 
drainage  area. 

Bulletin  No.  2  "Water  Utilization  and  Requirements 
of  California".   This  bulletin  consisted  of  an  examination  of 


the  use  of  water  in  California  during  the  period  1945-46  to 
1952-53.   The  coastal  area  of  San  Mateo  County  was  placed  in 
Hydrographic  Unit  9  of  the  San  Francisco  Bay  Area. 
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Applied  water  requirements  in  the  hydrographic  unit 
were  estimated  to  be  15^200  acre-feet  per  year  and  consumptive 
use  requirements  were  estimated  to  be  9,400  acre-feet  per  year.  | 
The  ultimate  water  requirements  of  the  area  were  estimated  to  be 
65,900  acre-feet  per  year  for  applied  water  and  59,600  acre-feet 
per  year  for  consumptive  use.   In  order  to  achieve  ultimate 
development,  it  was  also  estimated  that  47,900  acre-feet  per 
year  of  supplemental  water  supply  would  either  have  to  be 
developed  within  the  area  or  imported. 

Bulletin  No.  5  "Santa  Cruz-Monterey  Counties 
Investigation".    This  report  was  published  in  August  1953^  as 
a  result  of  an  extensive  Investigation  of  the  magnitude, 
utilization,  and  potential  development  of  the  water  resources 
of  Santa  Cruz  County  and  the  Pajaro  Valley  in  Monterey  County, 
Data  relative  to  agricultural  water  requirements  have  been 
useful  in  the  present  investigation.   Also  of  interest  was  the 
analysis  of  El  Oso  Dam  and  Reservoir,  a  proposed  project  within 
the  Waddell  Creek  Watershed.   A  minor  portion  of  this  watershed 
is  located  within  San  Mateo  County,  but  the  stream  discharges 
to  the  Pacific  Ocean  from  Santa  Cruz  County  just  south  of  San 
Mateo  County. 

Bulletin  No.  3  "The  California  Water  Plan".   This 
report,  which  has  served  as  a  basic  guide  to  orderly  development 
of  the  water  resources  of  California,  sets  forth  a  general  and 
coordinated  plan  to  meet  the  ultimate  water  requirements  of  the 
area  encompassed  by  the  Coastal  San  Mateo  County  Investigation. 
The  plan  included  Pescadero  Reservoir,  a  31,000  acre-foot 
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reservoir  on  Pescadero  Creek;  Butano  Point  Reservoir^  a  77,000 
acre-foot  reservoir  on  Butano  Creek;  and  a  water  transportation 
conduit  from  the  reservoir  on  Butano  Creek  to  the  vicinity  of 
Half  Moon  Bay.   The  safe  yield  of  these  facilities  was  estimated 
to  be  40^000  acre-feet  per  year.   Operation  of  the  two 
reservoirs  would  have  been  integrated  by  directing  spills  from 
Pescadero  Reservoir  to  Butano  Point  Reservoir. 

U.  S.  Army  Corps  of  Engineers 

The  most  recent  report  of  the  U.  S.  Corps  of  Engineers 
relative  to  the  coastal  area  of  San  Mateo  County  is  "Appendix 
C,    Water  Supply,  to  the  Interim  Report  on  San  Francisco  Bay 
Barriers" J  published  in  December  196I.   This  report  indicated 
that  the  2020  water  requirements  of  the  Coastal  San  Mateo 
County  Hydrographic  Area  would  approximate  50,000  acre-feet 
per  year.   This  estimate  was  based  upon  a  2020  population  of 
355,000  people  with  a  unit  water  requirement  of  II5  gallons  per 
capita  per  day.   The  report  further  indicated  that  this 
requirement  could  be  met  by  6,000  acre-feet  per  year  of  water 
from  existing  local  development  and  an  import  of  44,000  acre- 
feet  per  year  through  the  Hetch  Hetchy  system  of  the  City  of 
San  Francisco. 

Soil  Conservation  Service,  U.  S.  Department  of  Agriculture 
A  report  entitled,  "Soil  Survey,  San  Mateo  Area", 
was  issued  by  the  Soil  Conservation  Service  in  May  1961.   The 
report  consisted  of  detailed  analysis  of  the  soil  capabilities 
of  the  area  covered  by  the  San  Mateo  County  Soil  Conservation 
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District,  which  closely  matches  the  area  covered  by  the  Coastal 
San  Mateo  County  Investigation.   The  data  presented  in  this 
report  have  been  extremely  useful  in  carrying  out  land 
classification  studies  for  future  agricultural  development. 

City  of  San  Francisco 

A  report  entitled,  "The  Water  Supply  of  San  Francisco", 
by  H.  M.  Chittenden  and  A.  0.  Powell,  was  prepared  in  1912  to 
guide  the  development  of  future  water  supplies  for  the  City  of 
San  Francisco,   Included  within  the  report  was  a  plan  for 
development  of  the  Pescadero  Creek  and  San  Gregorio  Creek 
Watersheds.   This  plan  consisted  of  a  dam  and  75^000  acre-foot 
reservoir  on  Pescadero  Creek  within  the  Loma  Mar  Canyon  area, 
a  tunnel  from  San  Gregorio  Creek  to  Pescadero  Creek,  and 
diversion  dams  on  the  upper  reaches  of  Pescadero  Creek  and  San 
Gregorio  Creek  which  could  pass  water  either  to  Crystal  Springs 
Reservoir  via  a  gravity  pipeline  or  to  the  reservoir  on 
Pescadero  Creek.   The  proposed  development  was  passed  over  in 
favor  of  the  Hetch  Hetchy  system,  but  the  fact  that  development 
of  the  coastal  streams  of  San  Mateo  County  was  considered  is 
significant. 

Agricultural  Extension  Service,  University  of  California 

The  San  Mateo  County  Farm  Advisor  published  a  report 
in  1956  entitled,   "Agriculture,  Population  Increase,  and  Water 
Problems  in  San  Mateo  County" .   This  report  brought  to  the 
attention  of  many  people  the  realization  that  a  series  of 
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water  problems  might  soon  exist  in  the  coastal  area  if 
immediate  action  was  not  taken  to  plan  and  construct  appropriate 
facilities.   The  basic  data  included  in  the  report  has  been 
extremely  useful  to  the  present  investigation. 

San  Mateo  County 

Recently  the  San  Mateo  County  Planning  Commission 
has  published,  "Master  Plan,  San  Mateo  County,  I96I"  and 
"Preliminary  General  Plan,  Mid-Coastslde  District,  San  Mateo 
County" .   These  plans  are  directed  in  principle  toward  the 
maintenance   of  the  existing  "open  space"  character  of  the 
coastal  area.   This  concept,  if  maintained,  will  play  an 
important  part  in  the  future  development  of  the  water  resources 
of  the  coastal  area  and  demands  consideration  in  the  derivation 
of  a  comprehensive  water  resources  development  plan. 

A  major  highway  study  was  recently  completed  by  San 
Mateo  County.   The  report  on  the  study,  "City-County  Highway 
Plan  for  San  Mateo  County",  by  George  S.  Nolte  Consulting 
Civil  Engineers,  Inc.,  November  1962,  includes  proposed  highway 
improvements  in  many  of  the  watersheds  suitable  for  water 
conservation  development. 

Other  Reports  and  Studies 

Studies  of  water  resources  development  have  recently 
been  conducted  by  the  San  Mateo  County  Flood  Control  District 
and  the  Coastside  County  Water  District. 

The  study  by  the  San  Mateo  County  Flood  Control 
District  was  directed  toward  the  formulation  of  a  multiple- 
purpose  project  on  Pescadero  Creek  which  would  include  the 
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functions  of  urban  and  agricultural  water  supply,  flood 
control,  and  recreation.   The  district  is  interested  in 
developing  a  project  which  would  include  a  25,000  acre-foot 
reservoir  above  the  County  Memorial  Park  on  Pescadero  Creek. 
The  report  on  this  proposal  has  been  used  as  the  basis  for 
a  request  for  planning  assistance  under  the  provisions  of  the 
federal  Watershed  Protection  and  Flood  Prevention  Act. 

Studies  by  the  Coastside  County  Water  District  were 
initially  directed  toward  the  formulation  of  a  reservoir  project 
on  Pilarcitos  Creek  below  the  Pilarcitos  Reservoir  of  the  City 
of  San  Francisco.   A  preliminary  request  for  state  financial 
assistance  under  the  Davis-Grunsky  Act  was  submitted.   A  recent 
review  by  the  district's  consulting  engineers  indicated  that 
the  project's  economic  justification  was  in  question.   Further 
studies  concluded  that  the  best  approach  toward  solution  of 
future  water  supply  problems  would  be  the  development  of 
Pescadero  Creek. 

Several  other  projects  are  presently  under  investi- 
gation by  farmers  or  subdivision  developers  for  the  provision 
of  agricultural  or  urban  water  supplies.   These  projects, 
however,  involve  only  small  drainage  areas  and  reservoir 
storage  capacities. 
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CHAPTER  II.   PRESENT  AND  PROJECTED  RESOURCES 
DEVELOPMENT 


The  coastal  area  of  San  Mateo  County  is  relatively 
close  to  many  of  the  commercial  and  industrial  centers  of  the 
San  Francisco  Bay  Area,   In  spite  of  this  fact,  the  area  has 
only  begun  to  participate  in  the  population  growth  of  the  Bay 
area.   All  present  indications,  however,  lead  to  the  conclusion 
that  only  a  few  years  separate  the  coastal  area  from  rapid 
population  growth. 

Until  urban  development  has  been  completed  in  the 
coastal  area,  the  existing  agricultural  economy  can  at  least 
be  sustained,  if  not  expanded.   An  already  flourishing 
recreation  industry  also  has  considerable  potential  for 
expansion. 

For  the  purpose  of  studying  the  various  components 
of  resources  development,  the  area  of  investigation  has  been 
subdivided  into  several  primary  and  secondary  hydrographic 
areas.   Their  names  and  acreages  are  given  in  Table  1  and 
their  boundaries  are  indicated  on  Plate  1. 

Urban  Development 

A  primary  factor  which  must  be  considered  in  the 
comprehensive  planning  of  an  area's  water  resources  is  the 
extent  and  rate  of  the  future  growth  of  the  area's  urban 
economy.   This  condition  is  particularly  true  in  areas  which 
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are  within  or  adjacent  to  the  San  Francisco  Bay  Area,   In 
most  of  these  areas^  it  is  the  urban  economy  which  will 
represent  the  major  use  of  water  and  which  will  be  most 
affected  economically  by  physical  solutions  to  flood  control 
problems  and  by  the  provision  of  recreation  and  fishery 
enhancement  facilities. 

TABLE  1 

HYDROGRAPHIC  AREAS 
WITHIN  THE  COASTAL  SAN  MATEO  COUNTY  AREA 

Code    :                                                                                i       Area 
number   : Hydrographic  area     : (acres) 

I.  Montara-Moss  Beach  7,895 

II.  Half  Moon  Bay 

A.  Northern  Subarea  5,620 

B.  Pilarcitos  Creek  Watershed   l8,350 

C.  Southern  Subarea  3,800 

Area  Total  27,770 

III.  Middle  Coastal  17,630 

IV.  San  Gregorio  Creek  33,560 

V.  Pomponio  Creek  5,640 

VI.  Pescadero-Butano  Creeks 

A.  Pescadero  Creek  Watershed  38^440 

B.  Butano  Creek  Watershed  13,730 

C.  Coastal  Subarea  6,980 

D.  Gazos  Creek  Watershed  7,380 

Area  Total  66,530 

VII.  Ano  Nuevo  10,4lO 

Investigation  Area  Total  169,435 
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The  coastal  area  of  San  Mateo  County  Is  no  exception 
to  these  conditions.   Ultimately^  the  area  will  probably  be 
Integrated  Into  the  San  Francisco  Bay  Area  urban  economy.   The 
exact  rate  of  this  Integration  can  only  be  estimated  at  this 
time.   However,  every  indication  leads  to  the  conclusion  that 
only  a  few  years  separate  the  coastal  area  from  rapid  urban 
development.   Therefore,  proper  planning  for  the  development  of 
the  area's  water  resources  is  mandatory. 

Urban  Development  of  the  San  Francisco  Bay  Area 

Urban  development  of  the  coastal  area  of  San  Mateo 
County  is  dependent  upon  continued  economic  development  of 
the  San  Francisco  Bay  Area.   Studies  of  Bay  area  development 
have  been  numerous  and  Include  those  of  the  Bay  Area  Rapid 
Transit  Commission,  the  U.  S.  Department  of  Commerce,  and  the 
Department  of  Water  Resources.   The  results  of  these  studies 
generally  agree  that  the  economy  of  the  Bay  area  will  continue 
to  grow,  providing  national  and  state  economic  growth  continues, 

An  estimate  of  the  magnitude  of  the  economic  growth 
of  the  Bay  area  was  recently  published  by  the  Department  of 
Water  Resources  in  "Delta  Water  Requirements  Appendix  to 
Bulletin  No.  76,  Delta  Water  Facilities".   A  reflection  of  this 
growth  is  shown  by  the  historical  and  projected  population  of 
the  Bay  area  presented  in  Table  2. 
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TABLE  2 

HISTORICAL  AND  PROJECTED  POPULATION 
OF  THE  SAN  FRANCISCO  BAY  AREA  AND  SAN  MATEO  COUNTY 


San  Francisco: 
Bay  Area     : 

San 

Mateo 

Co 

unty 

Year 

:  Pel 

cce 

nt  of  S.F.Bay 

population    : 

Population 

:   A] 

cea 

population 

1900 

658,000 

12,100 

1.8 

1910 

927,000 

26,600 

2.9 

1920 

1,184,000 

36,800 

3.1 

1930 

1,576,000 

77,400 

4.9 

1940 

1,733,000 

111,800 

4.9 

1950 

2,681,000 

235,700 

8.8 

i960 

3,639,000 

444,400, 

648,000° 

812,000° 

933,000^ 

,018,000° 

,093,000° 

,163,000° 

12.2 

1970 

4,900,000^ 

13.2 

1980 

6,200,000^ 

13.1 

1990 

7,600,000^ 

12.3 

2000 

9,050,000^ 

1 

11.2 

2010 

10,490,000'^ 

1 

10.4 

2020 

11,900,000^ 

1 

9.8 

a.  From  Table  4,  "Delta  Water  Requirements  Appendix  to  Bulletin 
No.  76,  Delta  Water  Facilities",  Department  of  Water  Resources^ 
February  1962. 

b.  Estimated  by  the  Department  of  Water  Resources. 

Estimates  prepared  by  the  California  Department  of 
Finance  indicate  that  the  July  1963  population  of  the  Bay  area 
had  risen  to  4,078,800  people.   This  level  of  population  is 
approximately  that  interpolated  from  Table  2  for  this  date. 

The  doubling  of  the  population  of  the  Bay  area  by 
1990  and  tripling  by  2020  will  undoubtedly  cause  changes  in 
all  presently  undeveloped  areas  such  as  the  coastal  area  of 
San  Mateo  County. 

Urban  Development  of  San  Mateo  County 

The  historical  economic  development  of  San  Mateo 
County  has  been  somewhat  faster  than,  but  closely  parallel 
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to,  that  of  the  San  Francisco  Bay  Area.   Rapid  population  growth 
has  occurred  and  many  Industrial  and  coiimierclal  centers  have 
been  constructed  within  the  county.   However,  urbanization  has 
been  almost  completely  limited  to  the  bayside  and  most  northern 
areas  of  the  county.   Historical  population  development  of 
San  Mateo  County  is  indicated  in  Table  2. 

Future  population  growth  of  San  Mateo  County  will 
result  not  only  from  expansion  of  the  industrial  and  commercial 
centers  already  established  in  the  county,  but  also  the  expansion 
of  similar  centers  in  San  Francisco,  Santa  Clara,  and  Alameda 
Counties.   San  Mateo  County  serves,  and  will  continue  to  serve, 
as  a  "bedroom  area''  to  these  centers.   This  position  is 
primarily  the  result  of  the  excellent  transportation  facilities 
available  between  these  centers  and  the  northern  and  bayside 
areas  of  the  county. 

The  significance  of  San  Mateo  County  as  a  'bedroom 
area'  is  exemplified  by  recent  statistics  compiled  by  the 
Stanford  Research  Institute  for  the  report,  "City-County  Highway 
Plan  for  San  Mateo  County,''  by  George  S.  Nolte,  Consulting  Civil 
Engineers,  Inc.   These  statistics  indicated  that  in  I960  nearly 
45  percent  of  the  employed  resident  population  of  San  Mateo 
County  was  employed  in  other  Bay  area  counties.   This  commuting 
labor  force  was  partially  offset  by  similar  commutation  to  San 
Mateo  County  from  other  counties  equal  to  about  15  percent  of 
the  San  Mateo  County  labor  force.   These  same  studies  indicated 
that  future  development  of  San  Mateo  County  would  involve 
continued  growth  of  the  existing  commuting  labor  force,  although 
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growth  of  the  resident  employment  would  be  at  a  faster  rate. 

The  concept  that  San  Mateo  County  can  serve  as  a 
population  center  for  the  economic  development  of  adjacent 
counties  has  a  direct  bearing  on  the  future  development  of  the 
county.   It  means  that  the  main  requirement  for  population  growth 
In  San  Mateo  County  Is  continued  economic  development  of  the  San 
Francisco  Bay  Area. 

Ultimate  population  development  In  San  Mateo  County^ 
under  present  land  use  patterns,  is  limited  to  a  probable  level 
of  about  1,500,000.   As  the  county  population  approaches  this 
level,  it  can  be  anticipated  that  the  rate  of  population  growth 
will  be  gradually  reduced.   The  primary  demand  for  development 
of  the  county  will  occur  in  the  northern  and  bayside  areas. 
Therefore,  these  areas  will  probably  reach  a  condition  of  near 
ultimate  development  well  before  the  coastal  area.   The  attainment 
of  this  condition  will  also  place  a  restriction  on  the  rate  of 
population  growth  within  the  county. 

It  can  be  concluded  that  the  following  three  factors 
affect  the  rate  of  population  growth  within  San  Mateo  County: 
(1)  the  overall  economic  development  of  the  San  Francisco  Bay 
Areaj  (2)  the  county  population  as  a  function  of  its  ultimate 
population;  and  (3)  the  population  of  the  northern  and  bayside 
areas  of  the  county  as  related  to  their  ultimate  populations. 
An  analysis  of  these  factors  Indicates  that  the  rate  of 
population  growth  in  San  Mateo  County,  as  related  to  that  of 
the  San  Francisco  Bay  Area,  will  be  reduced  gradually  during 
succeeding  decades  because  of  the  unavailability  of  suitable 
land.   Table  2  shows  the  estimated  future  population  of  San 
Mateo  County, 
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The  population  estimates  for  San  Mateo  County  used 
in  this  report  were  compared  to  recent  estimates  by  other 
organizations  such  as  the  U.  S.  Department  of  Commerce  and  the 
San  Mateo  County  Planning  Commission.   The  comparison  indicates 
only  minor  differences  exist  among  the  estimates. 

Urban  Development  of  the  Investigation  Area 

As  stated  earlier,  the  coastal  area  of  San  Mateo  County 
has  not  yet  begun  significant  participation  in  the  rapid  economic 
development  of  the  San  Francisco  Bay  Area  and  San  Mateo  County. 
There  are  three  readily  apparent  reasons  for  this  lag. 

The  first,  and  perhaps  most  important,  reason  for  the 
lack  of  development  is  the  location  of  considerable  land  suitable 
for  urban  uses  between  the  coastal  area  and  the  commercial  and 
industrial  centers  of  the  Bay  area.   This  land,  which  Is 
located  in  the  northern  and  bayside  areas  of  San  Mateo  County, 
Is  rapidly  being  developed, 

A  second  reason  for  lack  of  development  is  the 
geographic  barrier  (the  Santa  Cruz  Mountains)  lying  north  and 
east  of  the  coastal  area.   This  barrier  has  delayed  the 
construction  of  major  transportation  arteries.   Urban  development 
in  the  Bay  area  has  often  tended  to  parallel  these  arteries. 
Rapid  and  safe  highway  facilities  are  a  prime  requirement  for  the 
development  of  "bedroom  areas" , 

The  third  reason  for  lack  of  development  is  the  absence 
of  major  industries  other  than  agriculture  and  recreation.   This 
is  partially  caused  by  inadequate  transportation  facilities 
and  the  availability  of  suitable  land  elsewhere.   Other  factors 
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affecting  industrial  location  in  the  coastal  area  are 
unfavorable  compared  with  the  Bay  area. 

The  coastal  area  has  experienced  some  urban  development 
although  it  has  not  participated  in  the  growth  of  the  San 
Francisco  Bay  Area.   The  following  sections  outline  the  past 
and  present  population  of  the  area  and  describe  the  extent 
of  the  present  urban  land  use. 

Exact  past  populations  of  the  investigation  area  are 
difficult  to  determine.   Populations  have  been  reported  for  the 
Half  Moon  Bay  Township,  which  generally  matches  the  boundaries 
of  the  investigation.   The  main  area  excluded  by  the  township 
boundary  lies  along  the  eastern  part  of  the  study  area  adjacent 
to  Skyline  Boulevard,   Past  populations  of  the  township  are 
indicated  in  Table  3. 

TABLE  3 

HISTORICAL  POPULATION  OF 
THE  HALF  MOON  BAY  TOWNSHIP 

Year         :        Population 

1910  2,939 

1920  3,1'^0 

1930  3,438 

1940  3,937 

1950  4,024 

1960a  7,235 

a.   Estimated  from  census  district  information. 

In  i960  the  census  districts  were  sufficiently  detailed 
to  give  a  better  estimate  of  the  area  population.   This  detailed 
census  also  allowed  an  accurate  distribution  of  the  population 
among  the  hydrographic  areas.   Table  4  summarizes  the  196O 
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population  distribution  and  shows  the  total  Investigation  area 
population. 

TABLE  4 

ESTIMATED  DISTRIBUTION  OF  THE  I96O  COASTAL  AREA 
POPULATION  AND  I962  URBAN  LAND  USE 


:  Estimated  i960:  1952  urban 
Hydrographlc  area :   population    :  land  use  (acres 

Montara-Moss  Beach  1,405      931 

Half  Moon  Bay 

Northern  Subarea 
Pllarcltos  Creek  Watershed 
Southern  Subarea 

Area  Total 

Middle  Coastal 

San  Gregorlo  Creek 

Pomponio  Creek 

Pescadero-Butano  Creeks 
Pescadero  Creek  Watershed 
Butano  Creek  Watershed 
Coastal  Subarea 
Gazos  Creek  Watershed 
Area  Total 

Ano  Nuevo 

Investigation  Area  Total  7,635    2,046 


An  Inventory  of  the  use  of  land  for  urban  purposes  was 
Included  In  a  land  use  survey  made  In  the  fall  of  1962.   This 
survey,  which  Included  most  of  the  agricultural  lands  In  the 
Investigation  area,  will  be  discussed  In  the  sections  on 
agricultural  development.   The  results  concerning  the  urban 
portion  of  the  inventory  are  shown  In  Table  4.   The  areal 
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1,763 

1,053 

863 

3 

,679 

799 

424 

24 

1 

,067 

125 

40 

- 

776 

40 

75 
20 

911 

151 

109 

16 

distribution  of  present  urban  lands  is  shown  on  Plate  2, 
"Urban,  Irrigated,  and  Irrigable  Lands  in  1962" , 

Projected  Urban  Development  of  the  Investigation  Area 

Changes  in  the  present  patterns  of  urban  development 
in  the  coastal  area  depend  on  changes  in  the  conditions  that 
have  prevented  participation  in  Bay  area  growth.   The 
modification  of  many  of  these  previously  discussed  conditions 
may  soon  be  undertaken.   For  example,  the  availability  of  land 
between  the  coastal  area  and  the  Bay  area  industrial  and 
commercial  centers  is  rapidly  diminishing.   The  available  land 
will,  in  many  cases,  have  high  development  costs.   Thus, 
pressures  to  urbanize  the  coastal  area  already  exist  because 
of  lack  of  competitively  developable  land  in  more  accessible 
locations. 

The  lack  of  adequate  intercity  transportation 
facilities  through  the  geographical  barriers  to  the  north  and 
east  of  the  coastal  area  will  be  overcome.   Considerably 
improved  highway  facilities  are  expected  to  be  available  soon. 
These  improvements  will  include  development  of  State  Highway 
No.  105  from  Belmont  to  Half  Moon  Bay  as  a  four  or  six-lane 
freeway  and  the  replacement  of  the  dangerous  Devils  Slide 
section  of  State  Highway  No.  1  between  Pacifica  and  Montara 
with  a  four-lane  freeway.   Additional  highway  improvements 
affecting  the  coastal  area  include  construction  of  the  Junipero 
Serra  Freeway,  extension  of  the  19th  Avenue  Freeway  from  San 
Mateo  to  Crystal  Springs  Reservoir,  and  the  possible  improve- 
ment of  roads  from  Redwood  City  and  Palo  Alto  into  the  southern 
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part  of  San  Mateo  County. 

The  Division  of  Highways  does  not  have  an  exact  time 
schedule  for  these  improvements.   For  the  purpose  of  this 
report  it  has  been  assumed  that  the  19th  Avenue  Freeway  will 
be  completed  by  1965:,  the  improvements  from  Pacifica  to  Montara 
by  1975,  and  the  improvements  from  Belmont  to  Half  Moon  Bay  by 
1980.   The  other  improvements  will  be  completed  after  1985. 

When  State  Highway  No.  1  reaches  full  freeway  status, 
!  the  coastal  area  will  be  intersected  by  a  major  highway. 
Ultimately,  a  major  industrial  and  commercial  area  may  exist 
on  Monterey  Bay  and  the  coastal  freeway  could  well  serve  as  a 
major  connection  between  this  area  and  the  San  Francisco  Bay 
Area.   This  could  lead  to  a  variety  of  developments  in  the 
coastal  area  of  San  Mateo  County. 

One  such  development  could  occur  in  the  area  adjacent 
to  the  Half  Moon  Bay  Airport.   This  airport  may  be  expanded  and 
modernized.   This  modernization  would  make  the  airport  advanta- 
geous for  air  freight  carriers  and  would  undoubtedly  make 
i  adjacent  lands  highly  desirable  for  industries  requiring  airport 
facilities. 

While  there  is  a  good  possibility  of  commercial 
I  development  in  the  area  adjacent  to  the  Half  Moon  Bay  Airport, 
large  scale  development  of  manufacturing  industries  does  not 
appear  likely.   There  is  an  excellent  possibility  of  recreation 
industry  expansion,  particularly  if  major  water  resources 
development  is  undertaken.   If  this  water  resources  development 
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provides  for  additional  firm  agricultural  water  supplies,  there 
could  be  an  expansion  of  the  area's  agricultural  industry 
during  the  next  several  decades. 

Although  urban  pressures  will  be  generated  by  the 
expansion  of  the  recreation  and  agriculture  industries,  the 
main  pressures  for  urbanization  of  the  coastal  area  will  result 
from  commercial  and  industrial  development  in  other  areas.   The 
main  economic  support  necessary  for  urban  development  will  be 
from  outside  the  area  and  the  coastal  area  of  San  Mateo  County 
will  develop  as  a  "bedroom  area".   This  conclusion  is  supported 
by  an  analysis  of  the  economic  characteristics  of  the  City  of 
Pacifica,  a  rapidly  growing  urban  community  in  San  Mateo  County 
just  north  of  the  investigation  area.   The  analysis  indicated 
that  over  60  percent  of  the  employed  resident  population  of 
Pacifica  were  employed  outside  San  Mateo  County. 

On  the  basis  of  the  previous  considerations,  the 
population  of  the  coastal  area  was  projected  to  increase  only 
moderately  from  the  present  until  1970.   An  average  annual  rate 
of  increase  of  less  than  1,000  people  per  year  can  be  anticipated' 
through  1970.   The  completion  of  improved  highway  facilities 
will  probably  lead  to  very  rapid  population  growth  during  the 
decade  from  1970  to  1980.   After  198O,  the  population  growth 
rate  will  probably  remain  relatively  constant. 

To  evaluate  future  water  requirements,  the  projected 
population  estimates  must  be  distributed  by  hydrographic  areas. 
It  was  assumed  that  until  I98O  the  majority  of  the  population 
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Increases  would  occur  either  within  or  north  of  Half  Moon  Bay. 
After  1980,  development  would  probably  extend  along  La  Honda 
Road  into  the  San  Gregorio  Creek  and  Pescadero  Creek  Watersheds. 

As  the  areas  in  the  north  approach  ultimate  develop- 
ment, new  development  will  probably  advance  down  the  coast 
highway  to  the  San  Gregorio  Valley.   Population  growth  south 
of  San  Gregorio  will  be  moderate,  although  the  Ano  Nuevo  area 
may  develop  as  a  result  of  the  presence  of  the  Santa  Cruz 
campus  of  the  University  of  California. 

The  projected  populations  and  their  distribution  by 
hydrographic  areas  are  presented  in  Table  5. 

Ultimate  Urban  Development  of  the  Investigation  Area 

If  development  of  the  water  resources  of  the  coastal 
area  is  considered  as  the  means  of  water  supply,  estimates  of 
the  ultimate  demand  for  water  must  be  made  so  that  projects  to 
conserve  the  required  supplies  can  be  planned  and  the  most 
favorable  sites  for  development  can  be  protected  from  urban 
encroachment.   As  a  basis  for  estimating  ultimate  water  require- 
ments, it  has  been  assumed  that:   (l)  a  large  part  of  the  coastal 
area  will  be  urbanized;  (2)  there  will  be  no  agricultural 
development;  and  (3)  those  lands  not  urbanized  will  have  low 
population  densities  and  will  be  primarily  used  for  recreation. 
The  assumption  was  also  made  that  the  urbanized  areas  will  not 
have  high  density  use  and  the  existing  "open  space"  character 
of  the  coastal  area  will  be  preserved. 
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The  area  considered  developable  for  the  ultimate  urban 
condition  closely  approximates  the  limits  (generally  lands  below 
the  500-foot  contour)  of  a  land  classification  study  made  at  the 
same  time  the  previously  mentioned  land  use  survey  was  made. 
Exceptions  to  this  limitation  would  occur  along  major  roads 
through  or  adjacent  to  the  investigation  area  such  as  Skyline 
Boulevard  and  La  Honda  Road. 

To  estimate  the  ultimate  population  of  the  area  covered 
by  the  land  classification  survey^  unit  densities  were  applied 
to  the  various  land  classes.   Densities  of  8,  6,    and  h   people 
per  acre  for  the  northern  two-thirds  of  the  investigation  area 
and  densities  of  7,  5,    and  3  for  the  southern  third  were  applied 
to  the  "V",  "H",  and  "M",  land  classes,  respectively.   The  lower 
densities  were  applied  to  the  southern  third  of  the  area  in  the 
belief  that  more  of  its  "open  space"  character  will  be  preserved 
than  in  the  northern  portion.   Areas  not  included  in  the  land 
classification  survey  were  estimated  to  be  capable  of  supporting 
a  population  of  40,000.   Most  of  this  additional  population 
would  be  adjacent  to  Skyline  Boulevard.   The  resulting  ultimate 
population  of  the  coastal  area  of  San  Mateo  County  is  estimated 
to  be  238,000. 

AGRICULTURAL  DEVELOPMENT 

Historically,  agriculture  has  had  an  important  part 
in  the  economy  of  San  Mateo  County.   Since  the  end  of  World  War  II, 
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the  rapid  urbanization  of  the  bayside  area  of  San  Mateo  County 
has  decreased  the  size  of  the  overall  county  agricultural 
economy.   Ir>  the  coastal  area^  however,  agriculture   continues 
to  flourish,  particularly  the  production  of  specialty  crops  such 
as  Brussel  sprouts  and  artichokes,  which  are  peculiarly  adapted 
to  the  climate  of  the  area.   Population  projections  indicate  that 
the  ultimate  use  of  the  lands  of  the  coastal  area  will  be  urban. 
Before  this  urbanization  is  completed,  maintenance  and  expansion 
of  irrigated  agriculture  in  the  coastal  area  must  be  considered 
as  advantageous  to  the  overall  economy  of  the  county. 

Past  and  Present  Agricultural  Development 

The  earliest  agricultural  enterprises  in  San  Mateo 
County  probably  consisted  of  cattle  raising  during  the  Spanish 
and  Mexican  periods.   As  the  population  of  San  Francisco  County 
grew  and  transportation  facilities  were  improved,  San  Mateo  County 
became  a  natural  supplier  of  garden  vegetables.   By  the  beginning 
of  the  present  century,  intensive  production  of  such  crops  as 
peas,  potatoes,  and  cabbage  had  begun.   Peak  utilization  of  land 
for  crop  production,  in  terms  of  acreage,  was  apparently  reached 
around  1925 .   Reductions  in  agricultural  land  use  since  that  year 
have  been  due,  in  part,  to  the  urbanization  of  farm  land  and  to 
improper  cultural  practices  which  resulted  in  heavy  sheet  erosion. 
Accurate  statistics  for  irrigated  agricultural  land  use  prior 
to  1941  are  not  available.   Statistics  have  been  compiled  by  the 
San  Mateo  County  Department  of  Agriculture  since  19^1.   These 
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statistics  and  other  related  data  on  the  utilization  of  agricultural 
land  in  San  Mateo  County  are  shown  in  Table  6, 

TABLE  6 

HISTORICAL  AGRICULTURAL  LAND  USE  IN 
SAN  MATEO  COUNTY 
(Acres) 


Cro 

p  and  acreage 

_:  Total 
t :  crop- 

:  Total 
:agricul- 

Year 

Frui 

Source 

Truck 

:  Field 

:  Field 

and 

:  land 

:Pa 

3ture 

:  tural 

of 

crops 

:  flowers 

:  crops 

nuts 

:  area 

I     c 

irea 

:  area 

data^ 

1909 

3.648b 

1 

1919 

7,142^ 

77 

,736 

1 

1930 

9,l8oC 

2 

1941 

11,963 

1,135 

23,704 

623 

37,425 

3 

1945 

11,726 

887 

26,596 

528 

39,737 

3 

1946 

9,982 

1,123 

21,581 

521 

33,207 

3 

1948 

7,583 

1,295 

27,845 

481 

37,204 

3 

1952 

6,058 

1,367 

23,044 

397 

30,866 

3 

1954 

6,335 

1,279 

23,995 

378 

31,987 

3 

1955 

5,739 

1,234 

24,681 

380 

32,034 

3 

1956 

5,593 

1,280 

23,128 

428 

30,429 

3 

1957 

5,734 

1,146 

23,623 

397 

30,900 

3 

1958 

5,067 

1,119 

19,185 

381 

25,752 

3 

1959 

4,837 

1,004 

18,576 

382 

24,799 

33 

,131 

57 

,930 

3 

i960 

4,653 

921 

17,932 

350 

20,856 

35 

,904 

56,760 

3 

1961 

3,880 

894 

16,778 

283 

21,835 

35 

,760 

57. 

,595 

3 

1962 

3,837 

780 

15,090 

279 

19,986 

38,725 

58. 

711 

3 

a.  Sources  of  data: 

(1)  1920  census.  Volume  VII,  Irrigation  and  Drainage 

(2)  1940  census.  Irrigation  of  Agricultural  Lands 

(3)  Annual  reports  of  the  San  Mateo  County  Department  of 
Agriculture 

b.  Represents  total  irrigated  area.   May  include  crops  other 
than  truck. 

c.  Represents  irrigable  land  for  all  irrigated  crops. 


Although  the  data  presented  in  Table  6  is  for  all  of 
San  Mateo  County,  the  coastal  area  has  always  had  a  major  role 
in  the  agricultural  economy  of  the  county.   The  earliest  statistics 
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on  the  coastal  area's  share  of  agricultural  land  usage  found 
during  the  investigation  were  for  19^9.   At  that  time,  it  was 
estimated  that  about  70  percent  of  the  county's  irrigated        ^ 
acreage  was  in  the  coastal  area,   A  1958  study  by  the  U,  S.  Army 
Corps  of  Engineers  resulted  in  a  similar  percentage.   The  most 
recent  statistics  indicate  that  the  coastal  area  now  contains 
over  80  percent  of  the  irrigated  agricultural  land  within  the 
county. 

In  order  to  have  a  base  for  projections  of  future  crop 
patterns  in  the  coastal  area,  a  detailed  land  use  survey  was  made 
during  the  fall  of  1962.   This  survey  was  generally  confined  to 
lands  below  the  500-foot  elevation.   This  limitation  was  used 
because  present  agricultural  activities  above  that  elevation 
are  mostly  confined  to  dry  farming  and  the  potential  for  irriga- 
tion is  severely  limited  by  steep  slopes  and  high  water  costs. 
The  results  of  the  land  use  survey  are  presented  in  Table  7. 
The  areal  extent  of  irrigated  lands  in  1962  is  shown  on  Plate  2. 
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Projected  A'^ricultural  Development 

The  continuation  of  agriculture  as  a  significant  part 
of  the  economy  of  San  Mateo  County  depends  on  maintenance  of  the 
existing  irrigated   acreages  and  on  the  irrigation  of  lands 
presently  used  for  dry  farming.   Projections  of  future  populations 
in  the  coastal  area  indicate  that  the  northern  part  of  the  area 
may  be  completely  urbanized  by  the  year  2020.   The  projections 
for  the  southern  part  of  the  area  indicate  that  urbanization 
will  not  be  complete  for  several  decades  after  the  year  2020. 
Maintenance  of  the  agricultural  economy  will  require  continued 
agricultural  use  of  the  lands  presently  devoted  to  farming  and 
the  development  of  additional  lands  to  offset  urbanization  in 
the  north. 

Before  future  agricultural  crop  patterns  can  be 
projected,  the  physical  potential  for  the  irrigation  of  new 
lands  must  be  known.   This  information  was  obtained  from  a  land  , 
classification  survey  made  during  the  fall  of  1962  and  the 
spring  of  I963.   This  survey  was  generally  confined  to  the  limits 
of  the  land  use  survey  previously  described.   The  results  of  the 
survey  are  presented  in  Table  8.   An  explanation  of  the  land 
classification  symbols  is  given  in  Table  9- 
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TABLE  8 

CLASSIFICATION  OF  IRRIGABLE  LANDS  IN  THE  COASTAL 
AREA  OF  SAN  MATEO  COUNTY 
(Acres) 


Hydrographlc : 
area  number 


Irrigable  land  classes^ 


V 


Vp  :  Vh:  Vw :  H 


Hp  :  Hw:   M  :  Mp 


Total 


301   373 


17  l8l   6o8  19 


558    2,065 


I 

II-A 
II-B 
II-C 

AREA  II  Total 

III 

IV 

V 

VI-A 
VI-B 
VI-C 
VI-D 

AREA  YL  TOT. 

VII 

Investigation 

Area  Total   3,919  4,693  258  1341,903  10,235  ^3  113  13,408   3^,706 

a.  For  explanation  of  land  classification  symbols  see  Table  9. 

b.  Includes  21  acres  of  land  classified  as  VI, 


292 

638 

58 

1_ 

253 
313 

;173 

122 

3 

149 
454 

240 

347 
656 

5^3 
980 
390 

1,477 
2,732 
2,402 

Ll  988 

1 

,739 

122 

3 

603 

1,243 

1,913 

6,611 

82 

435 

188 

1,905 

9 

6 

2,450 

5,075 

215 

48 

136 

229 

1,044 

6 

2,595 

4,273 

52 

19 

249 

381 

11 

1,451 

2,163 

973 

708 

109 

5 

1 

60 

940 

3 

,003 

4 
62 
22 

88 

239 
38 
77 

801 

321 

2,608 

241 

3,971 

3 

11 

65 
79 

1,919 
916 

943 
173 

3,951 

3,939 

2,116 

4,764 

422 

1,795 

35^ 

11,241 

486 

l_ 

,076^ 

26 

99 

1,083 

15 

3 

490 

3,278 

TABLE  9 
LAND  CLASSIFICATION  LEGEND 


Characteristics 


V     These  lands  are  level  or  slightly  sloping  and  vary  from 
smooth  to  hummocky  or  gently  undulating  relief.   The 
maximum  allowable  slope  is  6  percent  for  smooth  reasonably 
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TABLE  9 
LAND  CLASSIFICATION  LEGEND  (Continued) 


Land 

class 

symbol 


Characteristics 


'V(Continued) 

large-sized  bodies  lying  in  the  same  plane.   As  the  relief 
increases  and  becomes  more  complex,  lesser  slopes  are 
limiting.   The  soils  have  medium  to  deep  effective  root 
zones,  are  permeable  throughout,  and  free  of  salinity, 
alkalinity,  rock,  or  other  conditions  limiting  crop 
adaptability  of  the  land.   These  lands  are  suitable  for 
all  climatically  adapted  crops. 


1 


H       These  are  lands  with  greater  slope  and/or  relief  than  those 
of  the  V  class.   They  vary  from  smooth  to  moderately  rolling 
or  undulating  relief.   The  maximum  allowable  slope  is 
20  percent  for  smooth,  reasonably  large-sized  bodies  lying 
in  the  same  plane.   As  the  relief  increases  and  becomes 
more  complex,  lesser  slopes  are  limiting.   The  soils  are    -f 
permeable,  with  medium  to  deep  effective  root  zones,  and 
are  suitable  for  the  production  of  all  climatically  adapted 
crops.   The  only  limitation  is  that  imposed  by  topographic 
conditions. 


I 


M       These  are  lands  with  greater  slope  and/or  relief  than  those 
of  the  H  class.   They  vary  from  smooth  to  steeply  rolling 
or  undulating  relief.   The  maximum  allowable  slope  is  30 
percent  for  smooth,  reasonably  large-sized  bodies  lying  in 
the  same  plane.   As  the  relief  increases  and  becomes  more 
complex,  lesser  slopes  are  limiting.   The  soils  are  permeable 
with  medium  to  deep  effective  root  zones,  and  are  suitable 
for  the  production  of  all  climatically  adapted  crops.   The 
only  limitation  is  that  imposed  by  topographic  conditions. 

Any  variation  from  the  foregoing,  as  defined,  is  indicated  by  use 
of  one  or  more  of  the  following  symbols: 

p       Indicates  shallow  depth  of  the  effective  root  zone,  which 

in  general  limits  use  of  these  lands  to  shallow-rooted  crops. 

w       Indicates  the  presence  of  a  high-water  table,  which  in  effect 
limits  the  present  crop  adaptability  of  these  lands  to 
pasture  crops.   Drainage  and  a  change  in  irrigation  practice 
would  be  required  to  affect  the  crop  adaptability. 

1       Indicates  fairly  coarse  textures  and  low  moisture  holding 
capacities,  which  in  general  make  these  lands  unsuited  for 
production  of  shallow-rooted  crops  because  of  the  frequency 
of  irrigations  required  to  supply  the  water  needs  of  such  cro; 

h       Indicates  very  fine  textures,  which  in  general  make  these  lan£ 
best  suited  for  production  of  shallow-rooted  crops.  ' 

-36- 


From  Table  8^  irrigation  potential  can  be  estimated  by 
applying  factors  representing  the  percentage  of  suitable  land 
which  could  practicably  be  included  in  farm  enterprises.   The  net 
Irrigable  acreage  for  each  subarea  was  estimated  by  assuming  that 
93  percent  of  all  lands  classed  within  the  "V"  category  and  75 
percent  of  those  within  the  "H"  category  would  be  utilized. 
These  factors  are  based  on  data  for  more  developed  areas  of 
similar  terrain.   Computation  results  and  the  acreages  presently 
irrigated  (taken  from  the  land  use  survey)  are  given  for  each 
hydrographic  area  in  Table  10.   The  maximum  potential  for  new 
land  development  is  also  shown.   Areal  distribution  of  irrigable 
lands  and  of  presently  irrigated  lands  is  shown  on  Plate  2. 

The  information  presented  in  Table  10  represents  the 
maximum  practicable  extent  of  irrigated  development.   Preliminary 
studies  of  demand  for  specialty  crops  grown  in  the  coastal  area 
indicated  that  Brussels  sprouts  production  will  be  the  major 
contributor  to  the  agricultural  economy  in  the  future.   Because 
Brussels  sprouts  production  is  severely  limited  by  climate  and  be- 
cause there  are  indications  that  production  mechanization  will 
increase,  additional  studies  were  made  to  define  areas  suitable  for 
Brussels  sprouts  production.   Climatic  and  mechanization  requirements 
limit  production  to  lands  located  within  one-half  mile  of  the  coast 
which  have  a  maximum  slope  of  l6  percent.   The  eastern  limit  of 
the  favorable  climatic  zone  is  shown  on  Plate  2.   The  acreages 
suitable  for  Brussels  sprouts  production  in  Hydrographic  Areas 
III  through  VII  are  presented  in  Table  11.   Areas  I  and  II  were 
not  included  in  this  study  because  early  urbanization  will 
preclude  new  irrigation  development. 
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TABLE  10 

LAND  DEVELOPABLE  FOR  IRRIGATION  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(Acres) 


:Irri-  : 

Presently: 

Potential 

: gable  : 

irrigated: 

acreages  for  new 

Hydrographic  area 

: lands  : 

lands    : 

development 

Montara-Moss  Beach 

1.219 

646 

573 

Half  Moon  Bay 

Northern  Subarea 

799 

324 

475 

Pilarcltos  Creek 

Watershed 

1,485 

749 

736 

Southern  Subarea 

1,750 

389 

1,361 

Area  Total 

4,034 

1,462 

2,572 

Middle  Coastal 

2,050 

286 

1,764 

San  Gregorlo  Creek 

1,326 

348 

978 

Pomponio  Creek 

539 

136 

403 

Pescadero-Butano  Creeks 

Pescadero  Creek  Watershed 

1,685 

537 

1,148 

Butano  Creek  Watershed 

983 

342 

641 

Coastal  Subarea 

2,989 

846 

2,143 

Gazos  Creek  Watershed 

188 

1 

187 

Area  Total 

5,845 

1,726 

4,119 

Ano  Nuevo 

2,340 

835 

1,505 

Investigation  Area 

Total 

17,353 

5,43<^ 

11,914 

TABLE  11 

LANDS  SUITABLE  FOR  BRUSSELS  SPROUTS  PRODUCTION 
IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 

(Acres ) 


Hydrographic  area 


Brussels  sprouts 
lands 


Middle  Coastal 

San  Gregorio  Creek 

Pomponio  Creek 

Pescadero-Butano  Creeks 
Pescadero  Creek  Watershed 
Butano  Creek  Watershed 
Coastal  Subarea 
Gazos  Creek  Watershed 
Area  Total 

Ano  Nuevo 

Total-Areas  III  through  VTI 


583 

201 

1,946 

50 


a 


1,049 
203 
l47 


2,780 
1,850 
6,029 


a, 


Areas  I  and  II  excluded  due  to  early  urbanization. 


•38- 


Once  the  physical  potential  for  agricultural  development 
has  been  defined,  the  next  step  is  to  evaluate  the  market  demand 
for  the  crops  likely  to  be  grown  in  the  area.   Specialty  crops 
of  Brussels  sprouts,  artichokes,  flowers,  and  miscellaneous  truck 
crops  have  accounted  for  most  of  the  irrigated  land  use  in  the 
investigation  area.   To  project  future  crop  patterns,  market 
demand  studies  were  made  for  Brussels  sprouts,  artichokes,  and 
flowers. 

In  making  the  market  demand  study,  historical  data  on 
total  production,  per  capita  production,   acreage  in  production, 

;  yields  per  acre,  and  percent  of  total  production  supplied  by 
California,  San  Mateo  County,  and  the  coastal  area  were  analyzed 

T  for  Brussels  sprouts  and  artichokes.   Projections  of  per  capita 
and  total  production,  yields  per  acre,  and  the  California  and 
San  Mateo  County  share  of  the  total  production  were  made  to  the 
year  2020.   Data  used  and  assumptions  made  are  discussed  in  the 
following  paragraphs. 

Brussels  sprouts  are  a  high  value  specialty  crop 

I  particularly  suited  to  the  climate  and  soils  of  the  coastal 

i  portion  of  the  investigation  area;  therefore,  detailed  studies 

•  were  made  of  this  crop. 

Per  capita  production  of  Brussels  sprouts  has  increased 

I  from  0,28  pounds  in  1942-45  to  0.39  pounds  in  1959-52,   This  is 

an  average  annual  rate  of  increase  of  about  1.75  percent. 

,  Although  some  believe  that  per  capita  production  is  approaching 

I 

i  the  saturation  level,  the  existence  of  an  active  sales  campaign 

by  the  Growers  Association,  an  increased  emphasis  on  processed 
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and  frozen  methods  of  marketing,  and  an  Increase  In  per  capita 
disposable  Income  leads  to  the  conclusion  that  per  capita  productl 
will  Increase.   For  this  study.  It  was  assumed  that  per  capita 
production  would  Increase  to  O.5O  pounds  In  1990  and  to  O.6O 
pounds  In  2020.   This  Is  an  average  annual  rate  of  Increase  of 
less  than  1  percent. 

Average  yields  per  acre  In  California  have  Increased 
from  4.4  tons  In  1949-51  to  6.2  tons  In  196I-63J  an  average 
annual  rate  of  Increase  of  3  percent.   The  projection  of  future 
yields  Is  complicated  by  the  scheduled  termination  of  the 
Bracero  program  (Public  Law  78).   Some  of  the  growers  have 
considerable  doubts  about  their  ability  to  continue  production 
without  Bracero  labor.   Consultation  with  farm  advisors  and 
other  agricultural  authorities  led  to  the  conclusion  that  after 
a  period  of  adjustment  and  experimentation,  successful  adaptation 
of  mechanical  means  of  production  (mainly  harvesting)  would 
take  place. 

To  establish  a  basis  for  projecting  future  yields,  ■■ 
three  assumptions  were  made.  The  assumptions  are:  (l)  mechanical 
methods  of  cultivation  and  harvesting  will  be  successfully       ^ 

Introduced  and  applied  to  replace  the  hand  labor  currently  used; 

i 
(2)  new  varieties  currently  being  developed  will  give  "one-time 

harvesting"  yields  comparable  in  quality  and  quantity  with  those 

realized  under  present  conditions;  and  (3)  improvement  in 

cultural  practices  relating  to  plant  spacing,  fertilization,  and 

disease  and  insect  control  will  be  Important  factors  in  increasing 
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yields  in  the  future.   Considering  these  assumptions,  yields 
were  projected  to  increase  to  7.0  tons  per  acre  in  1970,  8.5 
tons  per  acre  in  1990,  and  11.0  tons  per  acre  in  2020.   The 
projected  average  annual  rate  of  increase  is  less  than  1.0 
percent . 

Historically,  California  has  averaged  about  90  percent 
of  the  total  United  States  production  of  Brussels  sprouts.   In 
1962,  California's  share  of  the  market  was  93  percent.   Although 
Long  Island,  New  York,  is  a  producing  area,  primarily  serving 
fresh  markets  in  the  east,  and  Oregon  and  Washington  have  some 
potential  areas,  none  of  the  information  obtained  has  Indicated 
that  California's  share  of  the  market  will  decrease  in  the  future, 
California's  share  of  the  market  was  held  at  93  percent  to  the 
year  2020. 

San  Mateo  County's  share  of  California  Brussels  sprouts 
production  has  averaged  about  43  percent,   Santa  Cruz  and  Monterey 
Counties  have  the  other  major  production  areas.   Although  the 
State  Brussels  Sprouts  Marketing  Order,  which  effectively  limits 
total  production,  is  given  to  the  individual  grower  and  does  not 
attach  to  the  land,  there  appears  to  be  no  reason  for  growers  to 
change  areas  if  adequate  supplies  of  irrigation  water  are  available. 
San  Mateo  County's  share  of  total  California  acreage  is  assumed  to 
remain  between  40  and  42  percent  to  the  year  2020, 

The  acreage  required  to  produce  both  the  California  and 
the  coastal  areas  annual  share  of  the  market  demand  was  determined, 
based  on  the  above  considerations.   The  required  acreages  are  shown 
in  Table  12, 
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TABLE  12 

BRUSSELS  SPROUTS  ACREAGE  IN  CALIFORNIA  AND  THE  COASTAL 
AREA  OF  SAN  MATEO  COUNTY  REQUIRED  TO  MEET  THE  MARKET  DEMAND 

(acres) 

i                        i    Coastal  area  of 
Year ; California :    San  Mateo  County 

1962  5.300  2,200 

1970  6,000  2,400 

1980  7,300  2,900 

1990  7,900  3,200 

2000  9,200  3,900 

2010  9,900            '  4,100 

2020  10,700  4,500 

The  figures  in  Table  12  represent  the  acreage  which 
could  be  supported  by  the  projected  market  demand  for  Brussels 
sprouts.   The  data  presented  in  Table  11  indicates  that  sufficient 
land  to  meet  the  market  demand  is  available.   There  are,  however, 
two  significant  factors  which  are  not  considered  in  determining  ^ 
market  demand.   These  factors  are  the  necessity  for  crop  rotation 
and  the  urbanization  of  lands  suitable  for  Brussels  sprouts 
product  ion. 

Brussels  sprouts  are  usually  grown  on  a  given  area  for 
two  years  and  then  a  rotation  crop  is  grown  for  two  years.   The 
rotation  crops  are  generally  barley,  peas,  or  to  some  extent, 
flowers.   It  is  necessary,  therefore,  to  have  two  acres  of 
suitable  land  to  have  one  acre  in  continuous  production.   This 
rotation  requirement  will  be  reflected  in  the  crop  pattern 
projections  presented  later  in  this  section. 

As  previously  stated,  the  urbanization  of  agricultural 
lands  will  have  a  major  influence  on  the  amount  of  land  in 
agricultural  production.   Allowances  for  lands  withdrawn  from 
agriculture  for  urban  use  have  been  included  in  the  projection 
of  future  crop  patterns. 

-42- 


Artichoke  production  requires  good  deep  soil,  but 
suitable  land  Is  severely  limited  In  the  coastal  area  and  Is 
expected  to  decrease  rapidly  with  Increases  In  urban  development. 
The  per  capita  production  of  artichokes  has  remained  relatively 
constant  at  0.25  pounds  from  19'^0  to  1962.   Yields  have  Increased 
at  an  average  annual  rate  of  2.5  percent  during  this  same  period. 
For  the  Initial  market  demand  study,  per  capita  production  was 
projected  at  0.25  pounds  to  2020  and  the  average  annual  rate  of 
Increase  In  yield  was  estimated  to  be  1.5  percent.   This  rate 
would  hold  the  total  California  acreage  at  the  1962  level.   Under 
these  assumptions,  the  coastal  area  share  of  production  would 
remain  at  700  acres.   Urban  encroachment  would  reduce  this  share  to 
600  acres  In  1990  and  425  acres  In  2020. 

Several  other  crops  were  considered  In  the  market  demand 
study.   Flowers,  strawberries,  and  pasture  acreages  were  assumed 
to  remain  relatively  constant  throughout  the  period  of  analysis. 
The  miscellaneous  truck  crops,  such  as  peas  and  spinach,  are  used 
as  rotational  crops  with  Brussels  sprouts.   They  are  expected,  to 
some  extent,  to  parallel  sprouts  production.   Barley  acreage  is 
expected  to  Increase,  paralleling  Brussels  sprouts,  because  it  is 
considered  an  ideal  rotation  crop  for  controlling  the  clubroot 
disease  associated  with  Brussels  sprouts  production. 

Projections  of  future  crop  patterns  were  made  for  the 
Investigation  area.   The  results  of  the  market  demand  studies  and 
consideration  of  the  effects  of  urbanization  on  lands  suitable  for 
agriculture  were  used  in  making  these  projections.   The  projected 
crop  patterns  are  the  basis  for  estimates  of  the  agricultural  water 
requirements  of  the  Investigation  area  and  are  presented  in  Table  13. 
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TABLE  13 


PROJECTED  CROP  PATTERNS 

FOR  THE  COASTAL 

AREA  OF 

SAM  MATEO  COUNTY 

1962 

-2020 

(acres) 

Total 

Total 

Arti- 

Brussels 

Misc. 

Straw- 

Other 

irri- 

Arti- 

Brussels 

Misc. 

Straw- 

Other 

irri- 

Year  : 

chokes 

sprouts 

truck 

Flowers 

berries 

Pasture 

(barley) 

gated 

Year 

chokes 

sprouts 

truck 

Flowers 

berries 

Pasture 

(barley) 

gated 

Montara 

-Moss  Beach  Hydrographic  Area 

Pomponio  Creek  Hydrographic  Area 

1962 

22 

210 

257 

120 

3 

3h 

0 

61*6 

1962 

0 

0 

6 

0 

0 

130 

0 

136 

1970 

10 

150 

160 

100 

0 

25 

0 

1*1*5 

1970 

0 

35 

10 

10 

10 

135 

30 

230 

1980 

0 

50 

50 

80 

0 

0 

0 

180 

1980 

50 

60 

20 

10 

15 

11*0 

50 

31*5 

1990 

0 

0 

0 

50 

0 

0 

0 

50 

1990 

25 

60 

1*0 

10 

20 

ll*0 

50 

31*5 

2000 

0 

0 

0 

0 

0 

0 

0 

0 

2000 

0 

60 

1*5 

10 

20 

11*0 

50 

325 

2010 

0 

0 

0 

0 

0 

0 

0 

0 

2010 

0 

60 

50 

10 

20 

130 

60 

330 

2020 

0 

0 

0 

0 

0 

0 

0 

0 

2020 

0 

50 

50 

10 

20 

130 

50 

310 

Half  Moon  Bay  Hydrographic  Area  - 

Northern  Suharea 

Pescadero-Butano  Creeks  Hydrographic  Area  -  Pescadero 

Creek  Watershed 

1962 

0 

117 

36 

159 

0 

12 

0 

321* 

1962 

115 

0 

11*5 

72 

0 

193 

12 

537 

1970 

0 

100 

25 

75 

0 

0 

0 

200 

1970 

115 

70 

160 

100 

0 

200 

60 

705 

1980 

0 

0 

0 

50 

0 

0 

0 

50 

1980 

125 

275 

180 

125 

0 

210 

120 

1,035 

1990 

0 

0 

0 

25 

0 

0 

0 

25 

1990 

130 

260 

190 

150 

0 

210 

120 

1,060 

2000 

0 

0 

0 

0 

0 

0 

0 

0 

2000 

130 

250 

200 

150 

0 

210 

150 

1,090 

2010 

0 

0 

0 

0 

0 

0 

0 

0 

2010 

130 

225 

200 

ll*0 

0 

210 

150 

1,055 

2020 

0 

0 

0 

0 

0 

0 

0 

0 

2020 

120 

200 

200 

11*0 

0 

210 

150 

1,01*5 

Half  Moon  Bay  Hj 

rdrographic  Area  - 

Pilarcitos  Creek  Watershed 

Pescadero-Butano  Creeks  Hydrographic  Area  -  Butano  Creek  Watershed 

1962 

109 

25"* 

31* 

220 

1* 

128 

0 

71*9 

1962 

93 

5 

60 

23 

0 

161 

0 

31*2 

1970 

80 

215 

30 

175 

0 

60 

50 

610 

1970 

95 

35 

70 

50 

0 

165 

30 

1*1*5 

1980 

0 

50 

0 

100 

0 

0 

0 

150 

1980 

115 

125 

100 

80 

0 

165 

60 

61*5 

1990 

0 

0 

0 

75 

0 

0 

0 

75 

1990 

120 

110 

100 

100 

0 

165 

70 

665 

2000 

0 

0 

0 

50 

0 

0 

0 

50 

2000 

120 

100 

100 

100 

0 

165 

70 

655 

2010 

0 

0 

0 

25 

0 

0 

0 

25 

2010 

110 

90 

100 

100 

0 

165 

70 

635 

2020 

0 

0 

0 

0 

0 

0' 

0 

0 

2020 

100 

80 

90 

100 

0 

165 

60 

595 

Half  Moon  Bay  Hj 

drographic 

Area   - 

Southern  Subarea 

Pescadero-Butano  Creeks  Hydrographic  Area  -  Coastal  Subarea 

1962 

135 

155 

89 

10 

0 

0 

0 

389 

1962 

1*0 

561* 

11*8 

1*1 

0 

53 

0 

81*6 

1970 

120 

135 

80 

0 

0 

0 

50 

385 

1970 

1*0 

330 

160 

70 

0 

50 

200 

1,350 

1980  ■ 

50 

70 

50 

0 

0 

0 

23 

195 

1980 

60 

950 

180 

90 

0 

50 

500 

1,830 

1990 

0 

50 

0 

0 

0 

0 

0 

50 

1990 

60 

900 

190 

100 

0 

50 

1*50 

1,750 

2000 

0 

0 

0 

0 

0 

0 

0 

0 

2000 

60 

850 

180 

125 

0 

50 

1*00 

1,665 

2010 

0 

0 

0 

0 

0 

0 

0 

0 

2010 

50 

800 

180 

120 

0 

50 

Uoo 

1,600 

2020 

0 

0 

0 

0 

0 

0 

0 

0 

2020 

50 

700 

180 

110 

0 

50 

350 

1.1*1*0 

Half  Moon  Bay  Hydrographic 

Area  - 

Total 

Pescadero-Butano  Creeks  Hydrographic  Area  -  Gazos  Creek  Watershed 

1962 

241* 

526 

159 

389 

1* 

11*0 

0 

1,1*62 

1962 

0 

1 

0 

0 

0 

0 

0 

1 

1970 

200 

1*50 

135 

250 

0 

60 

100 

1,195 

1970 

0 

10 

10 

5 

0 

0 

10 

35 

1980 

50 

120 

50 

150 

0 

0 

25 

395 

1980 

20 

25 

25 

5 

0 

20 

20 

115 

1990 

0 

50 

0 

100 

0 

0 

0 

150 

1990 

15 

25 

25 

5 

0 

20 

20 

110 

2000 

0 

0 

0 

50 

0 

0 

0 

50 

2000 

10 

25 

20 

5 

0 

10 

20 

90 

2010 

0 

0 

0 

25 

0 

0 

0 

25 

2010 

10 

20 

20 

5 

0 

10 

20 

85 

2020 

0 

0 

0 

0 

0 

0 

0 

0 

2020 

10 

20 

20 

5 

0 

10 

20 

85 

Middle 

Coastal  Hydrographic  Area 

Pescadero-Butano  Creeks  Hydrographic  Area  -  Total 

1962 

58 

177 

1*1 

1* 

0 

6 

0 

286 

1962 

21*8 

570 

353 

136 

0 

1*07 

12 

1,726 

1970 

60 

180 

50 

10 

0 

10 

100 

1*10 

1970 

250 

9'*5 

1*00 

225 

0 

U15 

300 

2,535 

1980 

80 

1(00 

75 

20 

0 

10 

150 

735 

1980 

320 

1,375 

1.85 

300 

0 

1*1*5 

700 

3,625 

1990 

80 

300 

75 

20 

0 

10 

150 

635 

1990 

325 

1,295 

505 

355 

0 

1*1*5 

660 

3,585 

2000 

60 

180 

75 

20 

0 

10 

100 

1*1*5 

2000 

320 

1,225 

500 

380 

0 

1*35 

61*0 

3,500 

2010 

25 

1*0 

0 

5 

0 

10 

30 

110 

2010 

300 

1,135 

500 

365 

0 

1*35 

61*0 

3,375 

2020 

0 

0 

0 

0 

0 

0 

0 

0 

2020 

280 

1,025 

1*90 

355 

0 

1*35 

580 

3,165 

San  Gregorio  Ore 

ek  Hydrographic  Area 

Ano  Nuevo  Hydrographic 

Area 

1962 

87 

56 

32 

0 

0 

152 

21 

31*8 

1962 

103 

1|23 

223 

9 

71 

6 

0 

835 

1970 

90 

70 

1*0 

20 

0 

160 

60 

i*to 

1970 

100 

51*0 

250 

35 

75 

10 

300 

1,310 

1980 

100 

70 

50 

20 

0 

200 

TO 

510 

1980 

100 

800 

290 

100 

75 

15 

1*00 

1,780 

1990 

100 

70 

70 

20 

0 

200 

70 

53c 

1990 

75 

800 

300 

120 

80 

15 

375 

1,765 

2000 

100 

60 

60 

20 

0 

175 

60 

1*75 

2000 

75 

775 

300 

125 

80 

15 

300 

1,670 

2010 

75 

50 

50 

10 

0 

ll*0 

30 

355 

2010 

75 

750 

250 

125 

80 

1 

300 

1,595 

2020 

70 

1*0 

1*0 

10 

0 

ll*0 

25 

325 

2020 

75 

700 

250 

125 

80 

15 

300 

1,51*5 

Investigation 

Area  Total 

1962 

762 

1,962 

1,071 

658 

78 

875 

33 

5,1*39 

1970 

710 

2,370 

1,01*5 

650 

85 

815 

890 

6,565 

1980 

TOO 

2,875 

1,020 

650 

90 

810 

1,395 

7,51*0 

1990 

600 

2,575 

990 

61*5 

100 

810 

1,305 

7,025 

2000 

555 

2,300 

980 

575 

100 

775 

1,150 

6,1*35 



2010 

1*75 

2,035 

850 

520 

100 

730 

1,060 

5,770 

2020 

1*25 

1,815 

830 

1*80 

100 

720 

955 

5,325 

-44- 


Recreation  Development 

The  coastal  area  of  San  Mateo  County  has  historically 
served  as  a  major  recreation  center  for  the  San  Francisco  Bay 
Area.   This  recreation  has  generally  been  connected  with  marine 
activities  such  as  ocean  swimming,  sunbathing,  and  rock  fishing. 
Recreation  in  virgin  redwood  groves  has  also  been  important. 
These  various  recreation  attractions  have  led  to  the  development 
of  extensive  recreation-oriented  facilities. 

Present  Recreation  Development 

The  existing  recreation  developments  in  the  coastal 
area  are  private,  semiprivate,  and  public.   Private  developments 
consist  of  numerous  summer  cabins  scattered  throughout  the 
upland  portions  of  the  investigation  area.   Concentrations  of 
such  developments  are  found  in  Redwood  Terrace,  La  Honda,  Loma 
Mar,  and  Butano  Park,  and  at  some  locations  along  the  coast. 
Many  semiprivate  developments  have  been  constructed  by  church 
and  scout  groups,  and  other  organizations.   A  few  commercial 
recreation  developments,  financed  with  private  capital,  are 
available  for  public  use  on  a  fee  basis.   Public  park  and 
recreation  facilities  are  provided  by  both  county  and  state 
agencies. 

Two  parks  are  operated  by  San  Mateo  County  in  the 
coastal  area:   Memorial  Park,  located  on  Pescadero  Creek,  is 
intensively  developed  for  both  overnight  and  day-use  activites. 
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and  McDonald  Park,  which  is  presently  under  development,  is 
located  on  upper  San  Gregorio  Creek.   Development  of  McDonald 
Park  will  include  riding  and  hiking  trails  and  some  camping 
facilities. 

The  State  Division  of  Beaches  and  Parks  operates 
several  park  facilities  within  the  investigation  area.   The 
San  Mateo  Beaches  State  Park  consists  of  numerous  parcels  of 
ocean  frontage  which  have  only  limited  development  at  the 
present  time.   Portola  State  Park  is  located  in  the  upper  portion 
of  the  Pescadero  Creek  Watershed,   Portola  is  a  park  developed   _ 
and  operated  for  the  preservation  and  interpretation  of  the 
redwood  ecology  and  has  both  camping  and  picnic  units.   Butano 
State  Park  is  a  redwood-oriented  park  located  on  Little  Butano 
Creek  and  is  currently  under  development.   The  initial  develop- 
ment will  include  90  camp  units  and  attendant  sanitary  facilities 
utilities,  access  roads,  and  trails.   Big  Basin  State  Park,  the 
first  unit  of  the  State  Park  System,  is  located  immediately  to 
the  southeast  of  the  investigation  area. 

To  measure  the  extent  of  the  land  devoted  to 
recreation  purposes,  lands  presently  used  or  reserved  for 
recreation  were  delineated  as  a  part  of  the  I962  land  class 
survey.   The  results  of  this  study  are  presented  in  Table  l4. 
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TABLE  14 

RECREATIONAL  LAND  USE  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 


:  Recreational 

Hydrographic  area :  land  use  (acres) 

Montara-Moss  Beach  1? 

Half  Moon  Bay  122 

Middle  Coastal  2 

San  Gregorio  Creek  576 

Pomponio  Creek  99 

Pescadero-Butano  Creeks  2,964 

Ano  Nuevo  23 

Investigation  Area  Total  3,803 


Estimates  of  the  extent  of  recreation  activity  in  the 
coastal  area  are  not  readily  available.   The  most  recent  estimates 
for  San  Mateo  County  are  contained  in  the  report,  "California 
Public  Outdoor  Recreation  Plan,  Part  II",  which  was  published  by 
the  California  Outdoor  Recreation  Plan  Committee  in  November  I960, 
[While  the  statistics  in  this  report  referred  to  all  of  San  Mateo 
County,  it  appears  reasonable  to  assume  that  the  majority  of  this 
activity  took  place  in  the  coastal  area.   The  recreation  activity 
statistics  extracted  from  the  report  are  presented  in  Table  15. 


II 


I 
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TABLE  15 

RECREATION  ACTIVITY  IN 
SAN  MATEO  COUNTY  IN  1958 


:  Use 
Activity :  (Activity  days) 

Picnicking  1,405,900 

Camping  l80,502 

Riding  and  Hiking  102,012 

Swimming  2,534,033 

Boating  316,305 

Fishing  341,500 

Hunting  74,772 

Total  4,955.024 


Projected  Recreation  Development 

Population  increases  in  the  San  Francisco  Bay  Area  will 
bring  heavy  pressures  on  the  existing  recreational  facilities 
in  the  coastal  area.   A  measure  of  the  recreation  activity  which 
can  be  expected  in  the  investigation  area  is  contained  in  a 
report  of  the  San  Francisco  District  of  the  U,  S.  Army  Corps  of 
Engineers  entitled,  "Economic  Base  for  Future  Development  of 
San  Mateo  Coastal  Area".   These  estimates,  presented  in  Table  16, 
show  an  ultimate  recreation  demand  of  40  million  activity  days, 

TABLE  16    ' 

PROJECTED  RECREATION  DEMAND  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(1,000  visitor  days) 


; 

Year 

: 

Ultimate 

Activity 

:  1980 

:   2000 

:   2020   : 

Swimming 

1,938 

3,900 

7,050 

12,000 

Fishing 

912 

2,080 

3,640 

6,200 

Camping 

228 

1,040 

1,880 

3,200 

Boating 

57 

130 

212 

320 

Picnicking 

2,166 

4,446 

8,507 

14,920 

Riding  and 

Hiking    228 

1,327a 

2^152^ 

3^320^ 

Hunting 

171 

77 

5</ 

40 

Totals 

5,700 

13,000 

23,500 

40,000 

a.   Hunting  is  assumed  to  be  restricted  because  of  urban  encroach-; 
ment  and  extended  recreation  use  of  the  area. 
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The  estimates  shown  above  represent  the  total  demand 

for  recreation  opportunities  In  the  coastal  area.   To  properly 

plan  multiple-purpose  reservoirs^  the  demand  for  reservoir 

associated  recreation  opportunities  must  be  known.   Estimates 

of  this  demand  for  day  use  and  for  camping  are  presented  in 

Table  17. 

TABLE  17 

RESERVOIR  RECREATION  DEMAND  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(Thousands  of  Visitor  Days) 

Year :   Day-use  demand    :  Camping  demand: Total  demand 


1960(Base) 

880 

1970 

1,567 

1980 

2,376 

1990 

3,295 

2000 

4,380 

2010 

5,574 

2020 

6,835 

294 

1,174 

522 

2,098 

792 

3,168 

1,098 

4,393 

1,460 

5,840 

1,858 

7,432 

2,278 

9,113 

These  estimated  demands  represent  the  upper  limit 
for  recreation  use.   The  actual  recreation  use  depends  on  the 
capacity  of  the  facilities  made  available. 

Fish  and  Game  Resources 

All  watersheds  in  the  coastal  area  of  San  Mateo  County 
have  fish  and  game  resources  which  would  be  affected  by  the 
construction  of  water  conservation  facilities. 
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streams  in  the  coastal  area  generally  support  resident 
populations  of  trout,  sculpln,  and  sticklebacks.   When  runoff 
conditions  are  favorable  some  streams  support  runs  of  steelhead 
trout  and,  to  a  limited  extent,  silver  salmon.   Pescadero  Creek, 
which  is  rated  as  one  of  the  15  most  productive  steelhead  streams  j 
in  Northern  California,  supports  a  run  estimated  at  1,500  fish 
per  year. 

Deer  are  the  only  big  game  species  found  in  the  coastal 

area.   The  deer  population  is  estimated  to  vary  from  50  animals 

per  square  mile  in  the  northern  part  of  the  investigation  area 

to  75  in  the  southern.   Native  upland  game  species  include  valley 

I 
quail,  doves,  band-tailed  pigeons,  and  rabbits,   French  redlegged 

partridges  have  recently  been  introduced  in  the  Pescadero  Creek 

Watershed. 

The  effects  of  specific  reservoirs  on  fish  and  game     \ 

resources  are  included  in  the  reservoir  description  sections  in 

Chapter  V. 

Projected  Land  Use 

The  future  land  use  patterns  in  the  coastal  area  will 
be  influenced  by  several  factors.   Among  the  more  important  are 
the  increase  in  urban  land  use  resulting  from  population  increases 
and  the  development  of  new  irrigated  land  to  compensate  for  urban 
withdrawals  and  to  satisfy  increased  demands  for  the  crops  grown 
in  the  coastal  area. 
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Future  urban  land  use  patterns  will  be  determined  by- 
population  increases  and  by  densities  accompanying  the  increase. 
Present  population  densities  in  the  various  hydrographic  areas 
vary  from  1.3  to  nearly  7  people  per  acre.   Average  densities 
under  ultimate  development  are  estimated  to  vary  from  3.5  to 
over  6.5  people  per  acre.   Future  urban  densities  were  projected 
in  approximate  proportion  to  population  growth.   This  type  of 
projection  assumes  that  as  the  population  of  an  area  increases, 
not  only  is  new  land  urbanized,  but  the  use  of  lands  already 
urbanized  is  intensified.   Projections  of  urban  land  use  are 
presented  in  Table  l8. 

Future  agricultural  crop  patterns  have  previously 
been  discussed.   To  compare  future  irrigated  acreases  with 
the  projected  urban  land  usage,  the  projected  irrigated 
acreages  are  summarized  in  Table  19. 
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TABLE  18 

PROJECTED  URBAN  LAND  USE  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 


Urban  land  use  (acres) 


Hydrographic  area 

:  1970  : 

1980  : 

1990  : 

2000  : 

2010 

:  2020 

Montara-Moss  Beach 

1 

,300 

2,200 

2,700 

3,000 

3,100 

3,200 

Half  Moon  Bay 

1 

,470 

4,000 

5,500 

6,400 

7,200 

7,700 

Middle  Coastal 

125 

500 

1,200 

2,500 

3,500 

4,500 

San  Gregorio  Creek 

250 

500 

900 

1,200 

1,300 

1,600 

Pomponlo  Creek 

25 

35 

60 

70 

90 

110 

Pescadero-Butano 

Creeks 

210 

315 

430 

620 

815 

950 

Ano  Nuevo 

45 

110 

210 

310 

410 

500 

Investigation 

Area  Total 

3 

,425 

7,660 

11,000 

14,100 

16,415 

18,560 

TABLE  19 

PROJECTED  IRRIGATED  LAND  USE  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 


:     Irrigated 

land  use  (acres) 

Hydrographic  area 

:  1970  : 

1980  : 

1990  : 

2000  : 

2010  : 

2020 

Montara-Moss  Beach 

445 

180 

50 

0 

0 

0 

Half  Moon  Bay 

1,195 

395 

150 

50 

25 

0 

Middle  Coastal 

410 

735 

635 

445 

110 

0 

San  Gregorio  Creek 

440 

510 

530 

475 

355 

325 

Pomponio  Creek 

230 

345 

345 

325 

330 

310 

Pescadero-Butano 

Creeks 

2,535 

3,625 

3,585 

3,500 

3,375 

3,165 

Ano  Nuevo 

1,310 

1,780 

1,765 

1,670 

1;595 

1.545 

Investigation 
Area  Total 


6,565     7,570     7,060     6,465      5,790       5,345 
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CHAPTER  III.   WATER  UTILIZATION  AND  REQUIREMENTS 

Water  supply  is  the  most  Important  water  resources 
problem  facing  the  coastal  area  of  San  Mateo  County.   Urban 
water  supply  problems  presently  exist  in  the  town  of  Pescadero 
and  can  be  expected  to  develop  elsewhere  in  the  area.   There  is 
also  a  deficiency  in  firm  agricultural  water  supplies.   The 
1959-61  drought  period  caused  a  reduction  in  specialty  crops 
acreages  under  cultivation. 

The  growth  predicted  in  the  preceding  chapter  is  depend- 
ent on  the  provision  of  adequate  water  supplies,  both  urban  and 
agricultural.   Without  provision  for  these  needed  supplies,  there 
can  be  very  little  growth  in  the  coastal  area;  the  area  will 
remain  at  its  present  level  of  development. 

To  formulate  a  comprehensive  plan  for  the  development 
of  the  necessary  water  supplies,  a  knowledge  of  the  present 
supply  and  an  estimate  of  amounts  needed  in  the  future  are 
required.   The  following  sections  evaluate  present  water 
utilization  and  present  projections  of  water  requirements. 

Urban  Water  Utilization  and  Requirements 

The  ultimate  use  of  the  lands  in  the  coastal  area  of 
San  Mateo  County  is  expected  to  be  urban.   As  the  urban  popula- 
tion grows,  there  will  be  a  rapidly  increasing  demand  for  urban 
water  supplies.   Estimates  of  the  demand  are  necessary  to  the 
formulation  of  a  comprehensive  plan.   The  evaluation  of  the  demand 


-53- 


was  based  on  an  analysis  of  past  and  present  urban  water  use 
and  on  a  projection  of  future  urban  use  related  to  increasing 
per  capita  consumption  and  estimated  population  increases. 

Past  and  Present  Urban  Water  Utilization 


Two  water  service  organizations  are  presently  serving 
the  investigation  area  with  urban  water.   These  organizations 
are  the  Coastside  County  Water  District,  which  serves  the  City 
of  Half  Moon  Bay,  and  the  Citizens  Utilities  Company,  which 
serves  the  Montara-Moss  Beach  area.   Table  20  shows  estimates 
of  the  water  marketed  by  these  two  organizations  between  1955 
and  1962.   The  estimates  for  the  Coastside  County  Water  District 
are  the  sum  of  the  water  produced  at  the  district's  wells  on 
Pilarcitos  Creek  plus  the  water  purchased  from  the  City  of 
San  Francisco.   The  Citizens  Utilities  Company's  utilization 
is  based  on  water  sales  plus  a  I5  percent  factor  for  system 
losses. 
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TABLE  20 

HISTORIC  URBAN  WATER  UTILIZATION 

IN  THE  COASTAL  AREA  OF 

SAN  MATEO  COUNTY 

(Acre- feet/year) 


Year 


Service  area 


Citizens  Utilities 
Company 


Coastside  County 
Water  District 


Total 


1955 
1956 

1957 
1958 

1959 
i960 
1951 
1962 


65 
70 
70 

75 
90 

95 
100 


a 


180 
195 
225 
250 

315 
390^ 

_c 

390 


a 


245 
265 
295 
325 
405 
485 


a.   Insufficient  data 


Estimates  of  the  past  and  present  per  capita  water 
use  were  developed  for  the  service  areas  of  the  Coastside  County 
Water  District  and  the  Citizens  Utilities  Company.   These  esti- 
mates were  made  on  the  "basis  of  urban  water  use  and  estimated 
population  in  each  service  area.   Population  was  estimated  on 
the  basis  of  persons  per  water  service  connection  for  April  196O 
I   and  the  average  number  of  services  for  each  calendar  year.   For 
i   comparison,  similar  statistics  were  compiled  for  the  City  of 
Pacifica  which  lies  immediately  north  of  Montara  and  is  served 
by  the  North  Coast  County  Water  District.   The  resulting  per 
capita  water  use  estimates  are  shown  in  Table  21. 
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TABLE  21 

PER  CAPITA  WATER  USE  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 

AND  THE  CITY  OF  PACIFICA 
(Gallons  per  capita  per  day) 


::oastal 

Service 

Areas 

Citizens 

: 

Utilities 

:  Coastside 

County  : 

Weighted 

City  of 

Year 

Company 

:   Wat 

er  Di; 

strict   : 

average 

Pacifica 

ig^^ 

58 

74 

72 

1956 

58 

72 

71 

— 

19^7 

54 

81 

76 

62 

19=38 

60 

84 

80 

66 

1959 

67 

97 

91 

80 

i960 

64 

111 

101 

71 

1961 

64 

— 

— 

73 

1962 

~*  — 

101 

"■  — 

mm  ^ 

Pro,]€ 

;cted  Urban 

Water 

Requirements 

Future  urban  water  requirements  were  based  on  projected 
per  capita  water  requirements  and  on  the  projected  population 
increases  defined  in  Chapter  II.  The  per  capita  water  require- 
ments are  expected  to  increase  from  present  levels  in  conformancf 
with  national  and  statewide  trends  of  one  gallon  per  day  per 
year.  It  was  assumed  that  the  ultimate  per  capita  water  require' 
ment  would  amount  to  17O  gallons  per  day.  The  resulting  urban 
water  requirements  for  each  hydrographic  area  are  presented  in 
Table  22. 

Projected  Supplemental  Urban  Water  Requirements 

Future  supplemental  urban  requirements  are  defined  as 
the  projected  urban  water  requirements  shown  in  Table  22^  less 
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(1)  estimates  of  existing  urban  or  domestic  supplies  presently 

or  potentially  developable  from  sources  other  than  surface  waters, 

(2)  an  import  of  up  to  2,500  acre-feet  per  year  from  the  City  of 
San  Francisco  to  the  Coastside  County  Water  District  through  1975, 
and  (3)  an  import  from  the  City  of  San  Francisco  to  the  area 
adjacent  to  Skyline  Boulevard  equivalent  to  the  demands  of 
unallocated  population.   Estimates  of  the  supplemental  urban  water 
requirements  of  each  hydrographic  area  are  contained  in  Table  23. 
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Agricultural  Water  Utilization  and  Requirements 

The  extent  of  the  agricultural  economy  of  the  coastal 
area  of  San  Mateo  County  In  the  past  was  described  In  Chapter  II. 
Projections  of  the  future  size  of  this  Industry  were  also 
presented.   Although  records  of  the  size  of  the  agricultural 
economy  are  available,  data  on  water  utilization  by  this  economy 
have  not  been  maintained.   To  have  a  basis  for  projecting  the 
agricultural  water  requirements  of  the  investigation  area,  an 
applied  agricultural  water  field  measurement  program  was  Initiated, 

Applied  Agricultural  Water  Field  Measurement  Program 

The  applied  agricultural  water  field  measurement 
program  began  on  May  l^i  I963.   The  program  consisted  of  the 
measurement  of  the  actual  applications  of  water  upon  six  fields 
selected  to  represent  several  different  soil  types,  land  slopes, 
and  elevations.   The  crops  were  Brussels  sprouts,  artichokes, 
and  field  flowers. 

The  data  obtained  from  the  program  were  analyzed,  and 
representative  water  applications  were  obtained  for  the  three 
crops.   These  representative  amounts  were  used  to  compute  water 
requirements  for  the  investigation  area.   The  amounts  used  were 
1.2,  1.7,  and  2.5  acre-feet  per  acre  per  season  for  Brussels 
sprouts,  artichokes,  and  field  flowers,  respectively. 
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Present  Agricultural  Water  Utilization 

The  land  use  survey  showed  the  present  crop  pattern 
in  the  investigation  area.   The  preceeding  applied  water  use 
data,  together  with  applied  water  factors  of  0.75,  3.0,  and 
2.0  acre-feet  per  acre  per  season  for  miscellaneous  truck  crops, 
strawberries,  and  irrigated  pasture,  respectively,  were  used 
to  compute  the  water  used  for  the  present  crop  pattern.   The 
1962  agricultural  water  requirement  was  estimated  at  8,050 
acre-feet.   The  distribution  of  this  amount  by  hydrographic 
area  is  shown  in  Table  24. 

Projected  Agricultural  Water  Requirements 

The  amount  of  future  agricultural  water  required 
depends  on  the  state  of  the  agricultural  economy.   Projections 
of  future  crop  patterns  were  presented  in  Chapter  II.   These 
projections  and  the  applied  water  use  data  were  used  as  a  basis 
for  estimating  future  agricultural  water  requirements.   The 
estimates  are  presented  in  Table  24. 
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TABLE  24 

PRESENT  AND  PROJECTED  AGRICULTURAL  WATER  REQUIREMENTS 
IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(acre- feet/year) 


HydrograDhic 

: 

Year 

area 

:  1962 

:  1970 

:  1980 

: 

1990 

:  2000 

:  2010 

:  2020 

I 

850 

620 

300 

120 

0 

0 

0 

II 

2,440 

1,720 

650 

310 

120 

60 

0 

III 

370 

400 

750 

630 

450 

120 

0 

IV 

540 

640 

740 

750 

680 

520 

490 

V 

270 

370 

510 

500 

460 

450 

440 

VI 

2,510 

3,240 

4,200 

4 

,270 

4,220 

4,040 

3,850 

VII 

1,070 

1,340 

1,850 

1 

,870 

1,860 

1,790 

1,730 

Investigation 

Area  Total     8,050  8,330  9,000  8,450   7,790  6,980  6,510 


Supplemental  Agricultural  Water  Requirements 

Supplemental  agricultural  water  requirements  are  the 
difference  between  the  total  agricultural  water  requirements 
and  the  existing  firm  agricultural  water  supplies.   Existing 
firm  agricultural  water  supplies  are  the  estimated  average 
Irrigation  season  stream  flow  during  the  1959,  I960,  and  196I 
irrigation  seasons  plus  the  yield  of  surface  water  reservoirs 
and  the  yield  from  ground  water  basins.   Estimates  of  future 
supplemental  requirements  are  based  on  the  assumption  that  the 
existing  supplies  will  not  be  augmented  or  denleted.   Estimates 
of  present  and  projected  supplemental  agricultural  water  re- 
quirements are  given  in  Table  25. 
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TABLE  25 

PRESENT  AND  PROJECTED  SUPPLEMENTAL  AGRICULTURAL  WATER 
REQUIREMENTS  IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 

(acre -feet/year) 


Hydrographlc    :    Year 

area  :  19b2  :  1970  :  19^0  :  1990  :  2000:  2010:  2020 

V  —      100     240      230    190    180    170 

VI  110     840  1,800   1,870  1,820  1,640  1,450 

VII        530    800  1,310   1,330  1,320  1,250  1,190 

Investigation 

Area  Total     1,060^  1,740  3.350   3,^30  3,330  3,070  2,8l0 

'aT.      Includes  a  19^2  supplemental  requirement  of  420  acre-feet 
for  Hydrographlc  Area  II. 

This  table  Indicates  that  supplemental  agricultural 
water  supplies  will  be  required  only  in  the  southern  portion  of 
the  investigation  area.   In  the  northern  portion  of  the  area, 
urbanization  will  displace  agriculture  before  new  water  supplies 
are  needed. 

Summary  of  Water  Requirements 

The  total  and  supplemental  water  requirements  of  the 
coastal  area  of  San  Mateo  County  were  determined  to  be  the  sum 
of  the  respective  urban  and  agricultural  requirements.   Under 
ultimate  conditions  of  development,  urbanization  is  expected  to 
displace  agriculture.   Estimates  of  total  and  supplemental  water 
requirements  are  presented  in  Tables  26  and  27,  respectively. 
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TABLE  26 

TOTAL  WATER  REQUIREMENTS  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(acre -feet/year) 


Hydro- 

graphic 
area 

Year 

1962  : 

1970  : 

1980  : 

1990  : 

2000  : 

2010  : 

2020  : 

Ultimate 

I 

950 

970 

1,590 

2,010 

2,430 

2,940 

3,190 

3,820 

II 

2,820 

2,550 

3,940 

5,210 

6,220 

7,220 

7,900 

9,180 

III 

370 

460 

1,070 

1,540 

2,580 

3,380 

4,360 

5,150 

IV 

650 

820 

1,110 

1,380 

1,610 

1,780 

2,050 

3,400 

V 

270 

390 

530 

530 

510 

520 

520 

1,530 

VI 

2,610 

3,370 

4,390 

4,590 

4,690 

4,680 

4,640 

11,150 

VII 

1,080 

1,360 

1,910 

2,010 

2,090 

2,120 

2,150 

3,610 

Unallo- 

cated 
Investi- 

-- 

60 

130 

420 

760 

I,l40 

1,500 

7,650 

gation 

Area 

Total 

8,750 

9,980 

14,670 

17,690 

20,890 

23,780 

26,310 

45,490 

a.   Unallocated  water  requirements  will  occur  in  areas  not  covered 

by  the  land  class  survey,  generally  adjacent  to  Skyline  Boulevard. 


TABLE  27 

SUPPLEMENTAL  WATER  REQUIREMENTS 
IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 
(acre- feet/year) 


Hydro- 

graphic 

Year 

area 

:  1962 

:  1970 

:  1980 

:  1990 

:  2000 

:  2010 

:  2020 

:  Ultimate 

I 

^  ,,, 

150 

940 

1,490 

2,030 

2,540 

2,790 

3,420 

II 

420 

— 

2,890 

4,500 

5,700 

6,760 

7,500 

8,780 

III 

— 

— 

220 

810 

1,930 

2,960 

4,060 

4,850 

IV 

__ 

— 

170 

430 

730 

1,060 

1,260 

3,000 

V 

— 

120 

260 

260 

240 

250 

250 

1,380 

VI 

110 

870 

1,890 

2,090 

2,190 

2,180 

2,l40 

9,500 

VII 

530 

820 

1,370 

1,470 

1,550 

1,580 

1,610 

3,510 

:  Unallo- 

1  cated  ^ 

-- 

-- 

-- 

-- 

— 

— 

— 

— 

Investi- 

1  gation 

■  Area 

■  Total 

1,060 

1,960 

7,740 

11,050 

14,370 

17,330 

19,610 

34,440 

I 


Unallocated  water  requirements  will  occur  in  areas  not  covered  by 
land  class  survey,  generally  adjacent  to  Skyline  Boulevard. 
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CHAPTER  IV.   WATER  SUPPLY 

Naturally  occurring  water  supplies  in  the  coastal 
area  of  San  Mateo  County  are  derived  from  precipitation.   This 
precipitation  generally  occurs  between  October  and  May  and  is 
caused  by  eastwardly  movement  of  Pacific  Ocean  storms  across 
Northern  California.   Both  surface  and  ground  water  supplies 
are  generated  by  this  precipitation. 

Precipitation 

Seasonal  precipitation  in  the  coastal  area  varies  from 
about  20  inches  on  the  coast  to  over  50  inches  at  the  higher 
elevations  of  the  Santa  Cruz  Mountains.   The  rapid  precipitation 
gradient  is  caused  by  orographic  lifting  over  the  Santa  Cruz 
Mountains. 

Since  this  precipitation  is  the  source  of  developable 
water  supplies  in  the  investigation  area,  a  rigorous  analysis  of 
its  volume  and  areal  extent  was  considered  necessary  as  a  basis 
for  evaluating  the  yields  of  possible  conservation  projects.   An 
isohyetal  map  was  selected  as  the  tool  for  this  analysis. 

A  review  of  the  precipitation  stations  within  or  adjacent 
to  the  coastal  area  revealed  the  existence  of  12  stations  with  a 
long  period  of  record.   These  stations  were  selected  as  the  "base" 
for  the  isohyetal  map.   Table  28  lists  the  base  stations^  present 
elevation  and  period  of  record  for  the  stations,  and  shows  the 
mean  precipitation  for  the  selected  base  period  of  1910-11  to 

I  1959-60.   The  mean  oreclpitatlon  values  have  been  adjusted  to 

I 

I  allow  for  changes  in  station  location. 
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TABLE  28 

PRECIPITATION  mSE  STATIONS  FOR 
ISOHYETAL  MAP  OF  THE  COASTAL  AREA  OF 
SAN  MATEO  COUNTY 


Adjusted  mean 

Period 

precipitation  for 

Present 

Of 

1910-11  to  1959-60 

Station 

elevation 

record 

base  period 

San  Francisco 

110  ft.   1849 

20.24 

in.  per  year 

to  date 

Los  Gates 

428  ' 

1885-86 
to  date 

28.94 

II 

Santa  Cruz 

125   ' 

1873-74 
to  date 

29.38 

II 

Santa  Clara 

88  • 

1881-82 
to  date 

13.67 

It 

Pilarcitos 

695  ' 

1864-65 
to  date 

41.46 

ti 

San  Andreas 

377  ' 

1868-69 
to  date 

30.81 

It 

Upper  Crystal 

300  ' 

1875-76 

25.94 

It 

Springs 

to  date 

Lower  Crystal 

300  ' 

'    1891-92 

25.00 

ti 

Springs 

to  date 

Crystal  Springs 

300  ' 

'    1894-95 

22.36 

It 

Cottage 

to  date 

Davenport 

50  ' 

'    1910-11 
to  date 

26.52 

It 

Palo  Alto 

23  ' 

'    1910-11 
to  date 

15.31 

It 

San  Mateo 

30  ' 

'    1874-75  to 
1920-21 

1934-35 
to  date 

19.40 

11 

An  index  of  precipitation  as  a  function  of  mean  annual 
precipitation  has  been  computed  for  the  base  period  from  the 
records  of  the  12  base  stations.   This  index  was  used  in  a 
double-mass  curve  analysis  of  rainfall  stations  in  and  adjacent 
to  the  investigation  area  which  have  periods  of  record  shorter 
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than  the  base  period.   The  records  of  over  50  stations  were 
adjusted  to  the  base  period.   These  stations  were  used  to 
prepare  the  Isohyetal  map  for  the  investigation  area,  which  is 
shown  on  Plate  3,  "Isohyetai  Map". 

The  isohyetal  map  was  used  to  determine  the  mean 
annual  precipitation  on  the  individual  hydrographic  areas  and 
theentire  investigation  area.   These  values  are  presented  in 
Table  29. 

TABLE  29 

MEAN  ANIWAL  PRECIPITATION  ON  HYDROGRAPHIC  AREAS 
IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 


Hydrographic  area 


Mean  annual  precipitation 
in  inches 


I 

II-A 
II-B 
II-C 
III 
IV 
V 

VI-A 
VI-B 
VI-C 
VI- D 
VII 
Investigation  Area 


28 
32 
35 
25 
32 
30 
25 
37 
32 
24 
32 
28 
32 


Surface  Water 

The  majority  of  surface  water  runoff  in  the  coastal  area 
occurs  during  short  periods  of  time  which  coincide  with  or 
immediately  follow  periods  of  high  rainfall.   There  is,  however, 
a  sustained  base  flow  during  periods  of  negligible  rainfall. 
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Surface  Water  Measurements 

Three  surface  water  recording  stations  are  presently  In 
operation  In  the  coastal  area  of  San  Mateo  County.   These 
recorders  are  located  on  Pescadero  Creek^  Purlsima  Creek,  and 
Butano  Creek.   They  were  established  In  1951^  1959^  and  I962, 
respectively,  and  have  been  In  continuous  operation. 

There  are  also  a  number  of  stations  with  relatively 
longer  periods  of  record  in  watersheds  adjacent  to  or  near  the 
coastal  area.   These  stations  are  described  in  Table  30. 

Historical  Flows 

Since  the  Pescadero  Cj:'eek  gaging  station  has  the 
longest  period  of  record,  it  was  selected  as  the  base  station 
for  use  in  evaluating  the  surface  runoff  of  the  investigation 
area.   Historical  annual  flows  have  been  developed  for  this 
gaging  station  for  the  water  supply  period  1899-1900  to  date. 

The  development  of  these  historical  flows  was 
accomplished  after  analysis  of  many  correlation  curves  with  other 
surface  water  gaging  stations  and  with  precipitation  stations. 
As  a  result  of  this  analysis,  the  record  for  the  Pescadero  Creek 
gaging  station  was  extended  by  the  use  of  two  correlations.   The 
first  of  these  was  a  correlation  with  the  surface  water  station 
on  San  Lorenzo  River  at  Big  Trees.   This  correlation  allowed  the 
Pescadero  Creek  record  to  be  extended  to  cover  the  period  1936-37 
through  195O-5I.   The  other  correlation  was  with  the  Los  Gatos 
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precipitation  station.   This  correlation  extended  the  record 
from  1899-1900  through  1935-36.   The  estimates  of  historical 
annual  flow  resulting  from  these  correlations,  as  well  as  the 
flows  during  the  period  of  record,  are  presented  in  Table  31. 

TABLE  31 

HISTORICAL  RUNOFF  AT  THE  PESCADERO  CREEK 
STREAM  GAGING  STATION 
(acre-feet ) 


Water  year 

:  Runoff  : 

Water 

year 

:  Runoff  : 

Water 

year 

:  Runoff 

1899-1900 

19,400 

1921- 

-22 

32,300 

1943' 

-44 

12,200 

01 

66,000 

23 

28,500 

45 

26,700 

02 

40,100 

24 

1,000 

46 

17,700 

03 

30,000 

25 

24,800 

47 

6,400 

04 

49,300 

26 

42,500 

48 

7,100 

05 

32,500 

27 

44,000 

49 

16,700 

06 

47,500 

28 

20,700 

1949- 

-50 

14,700 

07 

58,700 

29 

7,400 

51 

43,700 

08 

11,200 

1929- 

-30 

21,300 

52 

66,920 

09 

65,000 

31 

3,000 

53 

31,900 

1909-10 

14, 800 

32 

33,000 

54 

16,520 

11 

81,000 

33 

7,000 

55 

15,660 

12 

9,500 

34 

18,200 

56 

66,970 

13 

3,300 

35 

29,800 

57 

13,090 

14 

81,600 

36 

11,300 

58 

74,790 

15 

43,500 

37 

27,200 

59 

11,980 

16 

49,000 

38 

63,500 

1959- 

-60 

7,410 

17 

24,300 

39 

4,800 

61 

4,000 

18 

10,000 

1939' 

-40 

59,400 

62 

16,800 

19 

23,200 

41 

94,200 

63 

47,990 

1919-20 

8,300 

42 

53,700 

21 

36,100 

43 

38,800 

The  average  annual  runoff  for  the  period  1899-1900  to 
I962-I963  is  31,100  acre-feet.   The  average  annual  runoff  for  the 
actual  recorded  period,  1951-1952  to  1962-I963  is  31,200  acre-feet 
The  average  monthly  distribution  of  the  average  annual  runoff  for 
the  period  of  record  is  shown  in  Table  32. 
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TABLE  32 


AVERAGE  MONTHLY  DISTRIBUTION  OF  THE  AVERAGE  ANNUAL  RUNOFF 

AT  THE  PESCADERO  CREEK  STREAM  GAGING  STATION  DURING  THE 

PERIOD  OP  RECORD  (1951-52  to  I962-63) 


Percent  of 
annual  runoff 


Monthly  runoff 
in  acre-feet 


Month 


October  1.1 

November  2.4 

December  13.1 

January  19.2 

February  25.3 

March  18.6 

April  9.7 

May  5 . 6 

June  2.2 

July  1.3 

August  0.9 

September  0. 6 

Average  Annual  Runoff    100.0 


340 

750 

4,090 

5,990 

7,890 

5,800 

3,020 

1,750 

690 

4lO 

280 

190 

31,200 


The  historical  flows  developed  for  the  Pescadero  Creek 
gaging  station  can  be  used,  in  conjunction  with  the  isohyetal  map, 
to  estimate  the  runoff  at  any  particular  damsite  or  for  the  entire 
investigation  area  by  the  area-precipitation  method.   Using  this 
method,  the  average  annual  runoff  from  the  coastal  area  is  estimated 
to  be  142,000  acre-feet.   To  check  the  results  of  the  use  of  this 
method,  the  area-precipitation  factor  was  computed  for  the 
Purisima  Creek  gaging  station  site.   The  factor  obtained  was 
0.100,  i.e.,  the  flow  at  the  Purisima  Creek  station  is  10  percent 
of  the  flow  at  the  Pescadero  Creek  station.   For  the  5  years  of 
overlapping  record,  the  average  annual  flow  in  Purisima  Creek 
was  9.2  percent  of  the  average  annual  flow  in  Pescadero  Creek. 
While  the  comparison  is  based  on  a  very  short  period  of  record, 
it  is  considered  indicative  of  reliable  results  from  the  use  of 


-71- 


the  area-precipitation  method  for  estimating  runoff  at  locations 
within  the  Investigation  area. 

Existing  Developments 

Individual  farmers  have  been  developing  small  surface 
water  storage  reservoirs  for  irrigation  and  stock  watering 
purposes  for  many  years.   Over  l40  of  these  reservoirs  are  in 
operation  in  the  coastal  area.   Eight  of  these  reservoirs  are 
formed  by  dams  large  enough  to  be  subject  to  the  provisions  of 
Division  3  of  the  California  Water  Code.   Dams  subject  to  these 
provisions  are  under  the  supervision  of  the  Department.   These 
reservoirs,  listed  in  Table  33,  have  an  estimated  firm  yield 
of  slightly  over  1,800  acre-feet  per  year.   The  estimated  firm 
yield  of  the  reservoirs  not  under  departmental  supervision  is 
over  500  acre-feet  per  year. 

TABLE  33 

DAMS  IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 
UNDER  SUPERVISION  OF  THE 
DEPARTMENT  OF  WATER  RESOURCES 


• 

■Dra: 

mage 

Est 

imated  1 
n  yield  i 

: 

rCapacity 

area     : 

fin 

Dam 

:  Watershed 

: (acre-feet) 

•  (sq 

.miles ) : 

(acre-feet/yi 

Johnston 

Arroyo  de  Leon 

30 

7.6 

30 

Pomponio 

Ranch 

Pomponio  Creek 

256 

0.6 

150    1 

Lake  Lucerne 

Arroyo  de  Los  Fri 

joles  455 

4.7 

1 

,250      ; 

Bean  Hollow 

Arroyo  de  Los 

;■ 

No.  2 

Frijoles 

900 

1.4 

a 

Bean  Hollow 

Arroyo  de  Los 

j 

No.  3 

Frijoles 

461 

1.2 

a 

Green  Oaks 

No.  1 

Green  Oaks  Creek 

287 

1.0 

190 

Lake 

Elizabeth 

Green  Oaks  Creek 

113 

0.83 

100 

Coastways 

Ano  Nuevo  Creek 

100 

0.12 

90 

a.   Included  in  yield  of  Lake  Lucerne. 
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Imported  Supplies 

Surface  water  supplies  for  urban  utilization  are 
Imported  Into  the  Investigation  area  by  two  agencies.   The 
Coastslde  County  Water  District  has  been  Importing  about 
200  acre-feet  per  year  for  use  In  Its  service  area  around  Half 
Moon  Bay,   The  Skyline  County  Water  District^  which  serves  the 
area  along  Skyline  Boulevard  from  Kings  Mountain  to  Sky  Londa, 
presently  Imports  only  a  few  acre-feet  per  year. 

Surface  Water  Quality 

An  Important  aspect  of  a  water  resources  Investigation 
is  the  study  of  the  quality  of  the  waters  being  considered  for 
development.   To  evaluate  the  waters  of  the  coastal  area,  a 
sampling  program  was  initiated.   The  objectives  of  this 
measurement  program  were  to  gather  sufficient  data  to  form  a 
basis  for  comparison  of  water  quality  between  the  streams 
studied  and  to  evaluate  the  probable  quality  of  water  impounded 
by  dams. 

Monthly  samples  for  laboratory  analysis  were 
collected  from  Dennlston,  Purlslma,  San  Gregorlo,  Pescadero, 
Butano,  Gazos,  and  Whitehouse  Creeks  during  the  period  September 
1963  through  May  1964.   Additional  monthly  samples  for  field 
analysis  were  taken  from  Denniston,  Purlslma,  and  Pescadero 
Creeks  about  two  weeks  after  the  laboratory  samnles  were 
collected.   An  electrical  conductivity  recorder  was  established 
on  Pescadero  Creek  to  obtain  continuous  water  quality  measurements 
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The  samples  taken  were  collected  at  periods  of  both 
high  and  low  flows  during  the  year.   The  collection  period 
did,  however,  fall  in  a  relatively  dry  year  and  no  large  flood 
flows  occurred.   Detailed  analyses  of  the  samples  collected  are 
in  the  files  of  the  Department.   The  range  and  arithmetic 
avera  'e  for  certain  mineral  constituents  in  the  samples  collected 
are  presented  in  Table  3"^. 
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As   previously  stated^  the  data  in  Table  3'^  are  the 
arithmetic  average  of  monthly  or  semimonthly  samples.   Such 
a  sampling  schedule  does  not  necessarily  show  the  best  or  the 
worst  water  quality  in  a  given  stream.   Continuous  water  quality 
measurements  are  necessary  to  evaluate  all  rates  of  flow.   An 
electrical  conductivity  recorder  was  established  on  Pescadero 
Creek  because  it  is  a  major  watershed  in  the  coastal  area  and 
because  continuous  flow  measurements  are  available  from  the 
USGS  stream  gaging  station. 

For  the  period  November  1963  through  April  1964^  the 
weighted  average  of  specific  conductance  in  Pescadero  Creek 
was  428  micromhos.   During  the  same  period,  the  arithmetic 
average  of  the  monthly  samples  was  645  micromhos.   It  can  be 
assumed  that  the  weighted  averages  of  quality  in  the  other 
six  streams  measured  would  also  be  better  than  the  arithmetic 
averages . 

Another  consideration  effecting  the  quality  of  surface 
waters  in  the  coastal  area  is  rainfall.   This  measurement  program 
was  conducted  during  a  year  of  less  than  normal  rainfall  and 
runoff.   It  is  reasonable  to  assume  that  the  quality  of  water 
in  all  seven  streams  studied  would  be  considerably  better  during 
years  of  normal  and  above  normal  rainfall  and  runoff. 

As  a  result  of  the  water  quality  sampling  program,  it 
was  concluded  that  the  waters  of  the  streams  studied  are 
generally  satisfactory  for  domestic,  agricultural,  and  most 
industrial  uses.   Hardness  of  the  waters  in  Purisima,  San  Gregorio, 
and  Pescadero  Creeks  is  such  that  softening  might  be  desirable 
for  domestic  and  some  industrial  uses.  1 
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Ground  Water 

Ground  water  in  the  coastal  area  is  derived  from 
precipitation  which  penetrates  the  marine  terraces  and  alluvial 
valleys  and  from  surface  runoff  which  penetrates  aquifers  immedi- 
ately adjacent  to  the  stream  channels  or  which  drains  from 
adjacent  hillsides  onto  the  terraces  and  valleys.   Development 
of  ground  water  as  an  important  water  supply  source  is  primarily 
confined  to  wells  in  the  marine  terrace  around  Half  Moon  Bay 
and  aquifers  adjacent  to  stream  channels  north  of  Half  Moon  Bay. 
South  of  the  City  of  Half  Moon  Bay,  ground  water  development 
is  limited  to  small  domestic  wells  and  irrigation  wells  of 
minor  importance. 

Occurrence  and  Movement  of  Ground  Water 

Formations  of  importance  with  respect  to  ground  water 
production  in  the  coastal  area  are  Quaternary  in  age.   They 
include  Pleistocene  marine  and  stream  terrace  deposits  as  well 
as  Recent  alluvium  deposited  by  the  streams  of  the  area.   The 
remaining  area,  principally  mountainous,  is  underlain  by  rocks 
considered  to  be  essentially  nonwater-bearing. 

Nine  ground  water  basins  have  been  defined  within  the 
area.   They  are  located  in  the  extreme  western  part  of  the 
area;  and  parts  of  all  of  these  basins  are  probably  in  hydraulic 
continuity  with  the  Pacific  Ocean,   The  names  and  identification 
numbers  of  the  basins  are  presented  in  Table  35- 
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TABLE  35 

GROUND  WATER  BASINS  IN  THE 
COASTAL  AREA  OF  SAN  MATEO  COUNTY 


Name 


;    State  ground 
;water  basin  number 


Montara  Terrace 

Half  Moon  Bay  Terrace 

Tunitas  Creek  Group 

San  Gregorio  Creek  Group 

Pomponio  Creek  Group 

Pescadero-Butano  Creeks 

Pescadero  Creek 

Butano  Creek 
Pescadero-Franklln  Point 

Terrace  Group 
Ano  Nuevo  Terrace 
Los  Frijoles 


2-21.00 

2-22.00 

2-23.00 

2-24.00 

2-25.00 

2-26.00 
2-26.01 
2-26.02 

2-28.00  and 
3-21.00 

3-21.00 

3-22.00 


There  are  limited  data  regarding  the  occurrence  and 
movement  of  ground  water  in  the  basins  of  the  coastal  area  of 
San  Mateo  County.   The  water-bearing  materials  underlying  these 
basins  are  generally  medium  to  fine  grained  and  consist  of 
sands  and  silts  with  some  interspersed  pebbles  and  gravels. 
They  produce  only  moderate  quantities  of  water  to  wells.   Wells 
in  the  Half  Moon  Bay  Terrace  generally  produce  water  from  depths  oJ 
up  to  80  feet,  while  wells  in  the  other  basins  are  generally  less 
than  50  feet  deep.   Wells,  in  most  cases,  do  not  penetrate  to 
bedrock;  as  a  result,  the  thickness  of  water-bearing  deposits 
in  many  of  the  ground  water  basins  is  unknown.   It  is  possible 
that  some  of  the  valleys  are  "drowned  valleys"  and  that  alluvial 
deposits  in  them  could  be  over  100  feet  in  thickness. 
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Movement  of  ground  water  In  the  basins  is,  in  general, 
toward  the  stream  valleys  and,  in  the  coastal  terraces,  toward 
the  area  to  the  west.   Data  are  insufficient  to  indicate  whether 
barriers  to  the  lateral  movement  of  ground  water  occur  in  any 
of  the  basins.   These  barriers  may  exist,  however,  as  faulting 
in  the  area  is  extensive. 

The  bases  of  the  marine  coastal  terrace  deposits  in  all 
basins  except  the  northern  portion  of  Half  Moon  Bay  Terrace  are 
probably  above  sea  level.   As  a  result,  the  terrace  deposits 
will  not  be  subject  to  intrusion  of  sea  water.   The  alluvial 
valleys  in  all  of  the  basins,  however,  are  exposed  to,  and  in 
hydraulic  continuity  with,  the  Pacific  Ocean.   As  a  result, 
they  may  be  intruded  by  saline  water  if  water  levels  are  drawn 
below  sea  level  and  a  landward  gradient  produced.   Data  presented 
In  the  Department's  unpublished  Appendix  A  of  Bulletin  No.  63, 
["Sea  Water  Intrusion  in  California",  196O,  indicate  that  degraded, 
■or  poor  quality,  ground  water  occurs  in  the  Half  Moon  Bay  Terrace 
and  the  San  Gregorio  Creek  basins.   This  water,  however,  may 
Inaturally  be  of  poor  quality  and  not  be  caused  by  sea  water 
intrusion. 

Ground  Water  Utilization 

Semiannual  measurements  of  ground  water  levels  in 
selected  wells  in  the  investigation  area  have  been  made  for  several 
/ears.   A  review  of  the  records  of  these  measurements  showed  the 
'axpected  positive  correlation  between  ground  water  levels  and 
seasonal  precipitation.   Many  wells  were  at  their  highest  level 
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during  the  spring  of  1958,  a  year  with  precipitation  of  more 
than  150  percent  of  normal.   Lower  ground  water  levels  occurred 
in  the  falls  of  1959,  i960,  and  196I,  years  of  less  than  normal 
rainfall , 

Estimates  of  ground  water  storage  and  safe  yield  were 
not  made  as  a  part  of  the  investigation.   The  magnitude  of 
present  ground  water  utilization  has,  however,  been  determined. 
Records  of  water  sales  by  the  Coastside  County  Water  District 
and  by  the  Citizens  Utilities  Water  Company  are  available. 
From  these  records,  it  has  been  possible  to  develop  estimates 
of  ground  water  utilization  for  commercial  and  domestic  uses 
in  the  service  areas  of  these  organizations.   These  estimates 
are  contained  in  Table  36, 

TABLE  36 

HISTORICAL  GROUND  WATER  UTILIZATION  FOR 
URBAN  PURPOSES  IN  THE  MONTARA-MOSS  BEACH 
AND  HALF  MOON  BAY  HYDROGRAPHIC  AREAS 


Year 

1952 
1953 
195^ 
1955 
1956 
1957 
1958 
1959 
i960 
1961 


Ground  water 
utilization 
(acre-f eet/year' 

50 
50 
60 

65 
l40 

225 
275 
235 
270 
240 
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The  ground  water  utilized  by  the  Coastside  County 
Water  District  is  derived  from  wells  in  the  upper  part  of 
Pllarcltos  Creek.   These  wells  extend  into  the  streambed 
gravels  of  the  creek.   The  water  thus  derived  is  probably 
subsurface  flow  of  Pilarcitos  Creek. 

Ground  water  utilized  by  the  Citizens  Utilities  Company 
is  derived  from  wells  immediately  north  of  the  Half  Moon  Bay 
Airport.   These  wells  are  relatively  deep  and  have  a  long  history 
of  reliable  production. 

Practically  all  domestic  uses  of  water  outside  of  the 
service  areas  of  the  Coastside  County  Water  District  and  the 
Citizens  Utilities  Company  are  met  by  small  domestic  wells.   The 
present  utilization  of  water  from  these  wells  has  been  estimated 
to  be  200  acre-feet  per  year. 

Utilization  of  ground  water  for  irrigation  purposes 
is  primarily  confined  to  the  Half  Moon  Bay  and  Montara-Moss 
Beach  hydrographic  areas.   It  has  been  estimated  that  during 
the  1962  irrigation  season,  about  6OO  acre-feet  of  ground  water 
were  utilized  in  these  areas  for  irrigation  purposes. 

Although  estimates  of  ground  water  storage  and  safe 
yield  were  not  made  as  a  part  of  the  investigation,  the  possi- 
bility of  meeting  part  of  the  ultimate  supplemental  water 
requirements  with  ground  water  was  considered. 

Data  on  approximately  150  existing  wells  reported  on 
in  Appendix  A  of  Bulletin  No.  63  were  analyzed.   The  average 
yield  factor  for  these  wells  is  about  2.35  gallons  per  minute 
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per  foot  of  drawdown  per  100  feet  of  well  depth.   Production 
from  these  wells  averaged  only  35  gallons  per  minute.   From 
this  analyslSj  it  was  concluded  that  the  yields  of  wells  in  the 
coastal  area  are  too  low  to  allow  economical  development. 

Flood  Flows 

Flooding  is  a  recurring  problem  in  the  watersheds  of 
the  coastal  area  of  San  Mateo  County.   Overbank  flows  have 
caused  damage  to  homes  and  businesses,  utilities  and  roads, 
and  agricultural  lands.   Although  flood  damage  has  been  mainly 
confined  to  utilities,  roads  and  agricultural  lands,  anticipated 
future  growth  will  make  urban  developments  subject  to  damage 
from  floods. 

Since  its  installation  in  the  fall  of  1951,  the  gaging 
station  on  Pescadero  Creek  has  recorded  6  floods  of  major 
Importance.   These  floods  occurred  in  March  1952,  December  1952, 
December  1955,  April  1958,  October  1962,  and  January  1963.   The 
largest  and  most  damaging  of  these  floods  was  that  of  December  1955 

The  flood  of  December  1955  had  a  peak  discharge  of  over 
9,400  cubic  feet  per  second  (cfs).   This  flood  had  a  secondary 
peak  of  7,000  cubic  feet  per  second.   The  next  largest  flood  of 
record  occurred  in  April  of  1958  and  had  a  peak  discharge  of 
over  7,600  cubic  feet  per  second. 

The  U.  S.  Army  Corps  of  Engineers  made  a  flood  damage 
survey  in  the  coastal  area  after  the  flood  of  1955.   The  informa- 
tion obtained  in  these  surveys  was  used  to  make  estimates  of 
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flood  damage.   The  U.  S.  Corps  of  Engineers  estimated  the  flood 
damage  on  Pescadero  Creek  to  be  $335,000.   The  total  damage  In 
the  Pescadero,  San  Gregorio,  Tunltas,  and  Pllarcltos  Creek 
Watersheds  amounted  to  $485,000. 

There  are  two  types  of  physical  works  which  could, 
either  singly  or  In  combination,  provide  adequate  flood 
protection.   These  are  flood  control  reservations  In  reservoirs 
and  channel  Improvements  in  reaches  of  the  flood  plain  subject 
to  damage. 

Flood  control  has  not  been  included  as  a  project 
purpose  In  the  reservoirs  evaluated  during  this  investigation. 
There  are  two  factors  which  tend  to  reduce  the  effectiveness  of 
I  flood  control  reservations  in  the  reservoirs  under  study.   The 
first  of  these  is  the  high  unit  cost  of  storage  in  the  reservoirs 
being  evaluated.   The  second  detriment  is  the  distance  between 
the  reservoirs  under  study  and  the  area  to  be  protected.   Flood 
control  reservations  in  reservoirs  are  most  effective  when 
located  immediately  upstream  from  the  area  protected.   In  the 
coastal  area,  the  distance  between  the  reservoirs  and  the 
protected  areas  is  relatively  great.   The  inclusion  of  flood 
control  reservations  in  reservoirs  constructed  in  the  coastal 
area  requires  detailed  study  and  analysis. 

Channel  improvements  In  the  reaches  of  the  flood  plain 
subject  to  damage  are  the  second  type  of  physical  works  which 
could  provide  adequate  flood  protection.   Evaluation  of  this 
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method  of  flood  protection  was  not  within  the  scope  of  this 
investigation.   The  "Pescadero  Creek  Report  Prepared  for  the 
County  of  San  Mateo",  by  George  S,  Nolte,  Consulting  Civil 
Engineers,  Inc.,  indicates  that  channel  improvements  are  the 
most  economical  means  of  protecting  the  flood  plain  of  the 
watershed.   This  method  of  protection  would  have  to  be  compared 
to  reservoir  storage  to  provide  the  most  economical  solution  to 
the  flood  problem  in  any  watershed  of  the  coastal  area. 

At  the  present  time,  the  U.  S.  Army  Corps  of  Engineers 
has  authorization  to  prepare  survey  reports  on  the  San  Gregorio 
Creek  and  Pescadero  Creek  Watersheds.   The  California  Division 
of  Soil  Conservation  has  authority  to  prepare  a  watershed  work 
plan  for  the  southern  part  of  the  Department's  investigation 
area.   Completion  of  these  studies  should  lead  to  a  solution 
to  the  major  flood  problems  in  the  coastal  area  of  San  Mateo 
County. 

Evaporation 

If  reservoirs  are  constructed  in  the  coastal  area  of 

San  Mateo  County,  losses  due  to  evaporation  will  have  an  effect 

on  the  yields  of  the  reservoirs.   Monthly  gross  evaporation  was 

estimated  for  the  investigation  area  by  use  of  the  Blaney-Criddle 

equation  which  is: 

Span   =  ^  pt/100,  where 

k  =  a  constant  which  varies  for  the  month 

p  =  percent  daylight  hours 

t  =  mean  monthly  temperature  in  °F 

pan  -   pan  evaporation  in  inches/month 
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Solution  of  the  equation  for  the  coastal  area  was 
based  on  constants  developed,  for  the  evaporation  station  at 
Newark,  percent  daylight  hours  at  Watsonvllle,  and  temperature 
at  the  Half  Moon  Bay  weather  station.   Monthly  pan  evaporation 
was  adjusted  to  monthly  lake  surface  evaporation  by  the  use  of 
coefficients  defined  In  Table  6,    Appendix  B,  Bulletin  No.  73, 
"Evaporation  From  Water  Surfaces  In  California",  which  was 
published  by  the  Department  in  October  1959.   Average  monthly 
gross  evaporation  from  water  surfaces  in  the  investigation  area 
is  presented  in  Table  37. 

TABLE  37 

AVERAGE  MONTHLY  GROSS  EVAPORATION  FROM  WATER  SURFACES 
IN  THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 

(Feet) 

Month :    Gross  evaporation 

January  0.07 

February  0.11 

March  0.20 

April  0.30 

May  0.36 

June  0.51 

July  0.50 

August  0.^8 

September  0,38 

October  0.25 

November  0.l4 

December  0. 07 

Total  3.37 

Sedimentation 

Another  factor  which  will  have  an  effect  on  the  yield 
of  any  reservoir  constructed  in  the  coastal  area  is  sedimentation. 
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Unless  sufficient  space  Is  allocated  to  this  purpose^  the 
accunimulation  of  sediments  in  a  reservoir  can  reduce  the 
available  storage  to  a  point  where  economic  utilization  is 
impaired. 

There  are  very  little  data  available  on  the 
sedimentation  yields  to  be  expected  from  watersheds  in  the 
coastal  areas  of  Northern  California.   This  is  partially  due 
to  the  high  cost  of  making  the  necessary  surveys.   To  have  a 
basis  for  computing  sedimentation  reservations  for  the  reservoirs 
being  evaluated  by  the  investigation,  the  literature  was  reviewed 
in  an  attempt  to  find  records  of  actual  surveys  which  could  be 
applied  to  the  coastal  area  of  San  Mateo  County. 

This  review  revealed  three  measurement  programs.   One 
of  these,  conducted  by  the  Department  of  Irrigation  at  the 
University  of  California  at  Davis,  was  for  a  small  reservoir  in 
the  investigation  area.   This  reservoir  is  located  on  the 
headwaters  of  Pomponio  Creek  and  has  a  drainage  area  of  slightly 
more  than  one-half  square  mile.   The  study  revealed  that  for  a 
six-year  period,  1952  to  1958,  the  sediment  yield  of  the  water- 
shed was  2.4  acre-feet  per  square  mile  per  year.   Since  the 
period  covered  by  the  survey  included  the  two  largest  floods 
of  record,  December  1955  and  April  1958;,  this  rate  of  sedimenta- 
tion is  considered  to  be  greater  than  the  average  rate  which 
would  occur  during  the  economic  life  of  a  project  in  the  area. 

The  report  on  the  above  study  also  contained  references 
to  two  other  measurement  programs.   The  first  of  these  was  made 
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by  the  U,  S.  Corps  of  Engineers  for  Upper  Crystal  Springs 
Reservoir,  which  Is  located  Immediately  adjacent  to  the 
investigation  area.   The  U.  S.  Corps  of  Engineers  reported  a 
sedimentation  rate  of  1,4  acre-feet  per  square  mile  per  year. 
The  other  program  cited  was  for  the  East  Bay  Municipal  Utility 
District's  Alameda  County  reservoirs.   The  rates  here  ranged 
from  1,6  to  1.7  acre-feet  per  square  mile  per  year. 

After  consideration  of  the  three  measurement  programs 
described  above  and  a  review  of  the  sedimentation  rates  selected 
by  the  U.  S.  Corps  of  Engineers  for  reservoirs  it  has  recently 
proposed  in  the  San  Francisco  Bay  Area,  a  design  rate  of  1.5 
acre-feet  per  square  mile  per  year  was  selected  for  use  in 
this  investigation. 
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CHAPTER  V.   EVALUATION  OF  POSSIBLE  STORAGE, 
DIVERSION,  AND  CONVEYANCE  UNITS 

In  Chapter  III  the  total  water  requirements  of  the 
area  were  estimated  to  increase  to  26,300  acre-feet  by  the 
year  2020  and  to  45,400  acre-feet  for  ultimate  conditions. 
The  annual  yield  of  the  Pescadero  and  Butano  watersheds  was 
estimated  to  be  40,000  acre-feet  in  "The  California  Water 
Plan" .   Since  these  two  watersheds  represent  only  a  portion 
of  the  investigation  area,  it  is  apparent  that  the  ultimate 
water  requirement  of  the  coastal  area  can  be  met  by  development 
of  local  water  supplies. 

This  chapter  contains  an  engineering  and  relative 
cost  evaluation  of  the  ability  of  potential  water  conservation 
facilities  to  meet  the  supplemental  water  requirements  of 
19,600  acre-feet  In  2020  and  35,000  acre-feet  for  ultimate 
conditions.   The  projected  demands  for  fresh  water  recreation, 
the  needs  for  flood  control  and  fisheries,  and  the  requirements 
for  diversion  and  conveyance  units  that  are  appurtenant  to 
storage  facilities  are  also  considered. 

The  first  step  in  planning  for  the  needed  facilities 
was  the  definition  of  potential  damsites.   Some  43  dam  and 
reservoir  sites  were  defined  In  or  near  the  area.   The  area 
contains  15  significant  watersheds;  many  of  which  contained 
more  than  one  potential  damslte.   The  damsites  defined  are 
listed  and  located  on  Plate  4,  "Location  of  Potential  Damsites" 


The  initial  evaluation  of  storage  sites  was  a 
comparison  of  sites  within  the  same  watershed  to  determine 
which  alternate  was  more  economical.   Fourteen  dam  and 
reservoir  sites  were  deleted  from  further  consideration  as 
a  result  of  the  initial  evaluation.   The  total  estimated 
yield  which  the  remaining  reservoir  sites  would  develop 
appeared  to  be  far  in  excess  of  that  required  to  satisfy  the 
ultimate  water  requirements  of  the  area.   Therefore,  more 
detailed  geologic  engineering  and  relative  cost  analyses  of 
the  remaining  sites  were  undertaken.   As  a  result  of  these 
studies  it  was  concluded  that  13  of  the  original  43  potential 
dam  and  reservoir  sites  should  be  considered  in  formulating 
alternative  staged  development  plans  f or ' the  area.   To 
complete  the  information  necessary  to  formulate  the  staged 
development  plans,  the  costs  of  diversion  to  offstream 
storage  sites  and  the  costs  of  conveyance  units  from  storage 
sites  to  the  areas  of  use  were  also  determined.   To  analyze 
the  desirability  of  including  recreation  facilities  in  the 
staged  plans,  recreation  plans  and  costs  were  prepared  for 
selected  reservoir  sites.   The  details  of  the  evaluation  of 
possible  storage,  diversion,  and  conveyance  units  for  water 
resources  development  are  contained  in  the  following  sections 
of  this  chapter. 

General  Geologic  Conditions 

The  investigation  area  is  located  in  the  northern 

part  of  the  rugged  Santa  Cruz  Mountains.   Relatively  flat 

marine  terraces  border  the  mountains  on  the  west.   These 

terraces  are  generally  discontinuous;  however,  in  the  vicinity 
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of  Half  Moon  Bay  there  Is  a  terrace  approximately  12  miles 
in  length.   Streams  draining  the  Santa  Cruz  Mountains 
generally  flow  westward.   In  the  southern  half  of  the  area 
the  western  reaches  of  the  streams  are  often  deeply  entrenched 
and  flanked  by  high  terraces.   The  stream  valleys  in  the 
investigation  area  have  significantly  alluviated  their 
valleys  only  within  several  miles  of  the  coast. 

The  northern  Santa  CrU2  Mountains  are  of  moderately 
rugged  relief.   The  uplands,  which  seem  to  be  an  old  erosion 
surface  which  is  dissected  by  steep,  V-shaped  canyons  in  the 
youthful  stage  of  development,  are  underlain  principally  by 
marine  sediments  of  Upper  Cretaceous,  Tertiary,  and  Quaternary 
ages.   The  sediments  overlie  a  basement  complex  of  igneous  and 
metamorphic  rocks.   Landsliding  is  prevalent  in  this  mountainous 
area.   The  various  formations  are  shown  on  Plate  5,  "Regional 
Geology" , 

Tertiary  sediments,  which  are  exposed  in  most  of  the 
area,  are  strongly  affected  by  northwest  trending  folds  and 
high  angle  reverse  and  normal  faults.   The  intensity  of  folding 
and  faulting  seems  to  increase  with  age  of  the  rocks;  and  strata 
older  than  Miocene  are  more  strongly  affected  than  younger 
deposits.   The  fault  system  is  dominated  by  the  major  San  Andreas 
fault  and  its  distributaries.   Other  major  faults  in  the  area 
include  the  San  Gregorio-Seal  Cove,  Pilarcitos,  and  Butano 
faults. 

On  the  basis  of  plotted  epicenters  of  record  and 
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close  proximity  to  the  active  San  Andreas  fault,  San  Mateo 
County  should  be  considered  an  area  of  high  seismic  activity 
at  the  present  time.   An  outstanding  earthquake  Is  possible 
on  the  San  Andreas  fault  zone,  which  Is  within  15  miles  of 
any  damsite  In  the  coastal  area  of  San  Mateo  County.   The 
historical  record  Indicates  that  major  earthquakes  occurred 
along  this  segment  of  the  fault  zone  in  I838  and  1906.   A 
tenuous  estimate  of  earthquake  periodicity  suggests  that  the 
occurrence  of  such  an  earthquake  during  the  next  50  years  is 
possible . 

Geologic  data  indicate  that  formations  underlying 
proposed  damsites  In  the  coastal  area  of  San  Mateo  County  can 
be  grouped  into  two  general  types  with  regard  to  foundation 
conditions,  availability  of  construction  materials,  stability 
problems,  tunneling  conditions,  etc.   The  first  type  Includes 
the  competent  and  consolidated  Pigeon  Point  Formation  of 
Cretaceous  age  and  Butano  Formation  of  Eocene  age,  as  well  as 
the  quartz  diorlte  exposed  in  the  Montara  Mountain  area  north 
of  Half  Moon  Bay.   The  second  type  Includes  the  Miocene  Monterey 
and  Pliocene  Purisima  Formations  that  appear  to  be  structurally 
weak,  are  often  severely  broken  and  sheared,  and  are  subject  to 
landslldlng. 

The  Monterey  and  Purisima  Formations  will  pose  some 
serious  foundation  problems  for  dam  structures.   They  probably 
will  require  more  expensive  foundation  treatment  than  the  older 
and  more  competent  rocks.   Stripping  and  cutoff  trench  depths 
will  be  greater  due  to  the  weathered  nature  of  these  deposits. 
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the  prevalence  of  landslides,  and  the  possibility  of  significant 
leakage.   Substantial  quantities  of  grout  may  be  necessary  in 
the  fractured  Monterey  Formation  while  the  fine-grained  Purisima 
Formation  may  not  be  groutable.   Extensive  blanketing  may  be 
necessary  to  prevent  abutment  leakage  and  dam  slopes  may  have 
to  be  flatter  due  to  the  general  weak  nature  of  the  foundation 
rocks. 

Thick  sections  of  decomposed  granitics  and  thick 
sections  of  slope  wash  may  require  extensive  stripping  depths 
in  the  Montara  quartz  diorite  area,  and  excessive  silting  of 
reservoirs  may  occur. 

Initial  Reservoir  Study 

Since  the  developable  safe  yield  of  the  streams  in 
the  coastal  area  is  well  in  excess  of  the  ultimate  annual 
supplemental  water  requirement  of  35,000  acre-feet,  initial 
studies  of  possible  reservoir  projects  were  directed  toward 
reducing  the  number  of  reservoir  sites  to  those  which  might 
produce  the  required  firm  yield  at  the  lowest  unit  water  cost. 
The  initial  reduction  was  made  by  comparison  of  the  relative 
costs  of  dam  and  reservoir  sites  within  the  same  watershed. 

This  comparison  was  made  by  developing  area- capacity 
curves,  dam  embankment  volumes  and  costs,  and  rights-of-way  and 
relocation  costs  for  each  reservoir  site.   The  area-capacity 
curves  were  developed  for  each  reservoir  site  from  USGS 
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topographic  maps.   Embankment  volumes  for  each  dam  were 
calculated  at  three  heights,  and  embankment  volume  versus 
elevation  curves  were  developed  for  each  site.   Wherever 
possible,  dam  heights  were  selected  for  reservoir  volumes 
that  would  have  a  yield  equal  to  about  600,  500,  and  300 
acre-feet  per  square  mile  of  drainage  area. 

The  dam  embankments  were  designed  using  upstream 
and  downstream  slopes  of  3:1  and  a  crest  width  of  25  to  30 
feet.  No  consideration  was  given  to  the  zoning  of  the  dam 
cross  section,  nor  was  a  stability  analysis  made. 

Dam  construction  costs  were  determined  using  a  unit 
cost  of  $1.35  per  cubic  yard  of  embankment  volume.   This  cost 
was  considered  to  be  sufficient  to  include  appurtenant  structures 
such  as  the  spillway  and  outlet  works  as  well  as  the  embankment. 
Rights-of-way  costs  were  determined  by  estimating  the  number  of 
buildings  inundated  and  the  reservoir  acreage.   The  value  of 
buildings  was  set  at  an  arbitrary  figure  of  $5:,  000  per  building 
and  the  number  of  buildings  inundated  were  counted  directly 
from  the  map  quadrangle.   No  attempt  was  made  to  differentiate 
between  types  of  buildings.   Unit  costs  ranging  from  $750  per 
acre  to  $2,000  per  acre  were  used  to  obtain  rights-of-way  costs. 
These  costs  were  based  on  discussions  with  local  real  estate 
agents  and  information  available  in  the  classified  sections  of 
local  newspapers.   Road  relocation  costs  were  developed  by  using 
costs  similar  to  those  estimated  in  "City-County  Highway  Plan 
for  San  Mateo  County",  George  S.  Nolte  Civil  Engineers,  Inc., 
November  1962.   Roads  were  placed  into  one  of  three  categories 
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and  unit  costs  of  either  $100,000,  $150,000,  or  $200,000  per 
mile,  depending  on  terrain  and  road  standards,  were  applied  to 
their  relocations. 

Yields  for  all  reservoir  sites  were  based  on  a  graphical 
study  of  gross  yield  versus  reservoir  capacity  at  the  Pescadero 
Creek  gaging  station.   This  study  was  based  on  the  water  supply 
period  1919-20  to  196I-62.   As  a  result  of  this  study.  It  was 
found  that  the  critical  period  for  small  reservoirs  which  develop 
less  than  50  percent  of  the  potential  watershed  yield  of  6OO 
acre-feet  per  square  mile  occurred  over  the  period  I957-58  to 
1961-62.   The  critical  period  for  larger  reservoirs  occurred 
within  the  period  1941-42  to  195O-51.   A  curve  of  storage  per 
unit  area  versus  gross  yield  per  unit  area  was  plotted  from 
the  Pescadero  Creek  yield  study.   This  curve  was  then  applied 
to  all  reservoir  sites  regardless  of  watershed. 

The  assumption  that  yield  studies  of  the  Pescadero 
Creek  watershed  are  applicable  to  all  drainage  areas  of  the 
coastal  area  was  predicated  upon  data  In  the  report,  "Agriculture, 
Population  Increase  and  Water  Problems  in  San  Mateo  County", 
San  Mateo  County  Farm  Advisor,  I956.   These  data  indicated  that 
the  average  precipitation  upon  nearly  all  watersheds  in  the 
coastal  area  was  at  least  90  percent  of  the  precipitation  on 
the  Pescadero  Creek  watershed.   This  assumption  was  proved 
correct  by  the  isohyetal  map  discussed  In  Chapter  IV. 

As  a  result  of  the  initial  reservoir  study,  14  damsltes 
were  deleted  from  further  consideration.   Deletion  of  11  of  these 
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sites,  Nos.  h,    Ik,    13,    17,  19,  20,  21,  24,  25,  31,  and  32, 
was  generally  based  on  the  conclusion  that  alternative  sites 
within  the  same  watershed  would  be  more  economically  justified. 
The  Leon  site.  No,  8,  was  deleted  because  it  was  found  to  have 
topographical  limitations  that  make  it  suitable  only  as  a 
diversion  site  for  interbasin  transfer  of  water.   Loma  Mar 
No,  1,  site  No,  28,  was  eliminated  because  it  has  geological 
disadvantages  when  compared  to  Loma  Mar  No.  2,  site  No.  29. 
Ano  Nuevo,  site  No,  42,  was  found  to  be  directly  over  the 
San  Gregorio-Seal  Cove  Fault.   Exploration  by  the  landowner 
revealed  extremely  poor  foundation  conditions. 

To  further  reduce  the  number  of  sites  under  study, 
more  detailed  geologic  and  alternative  cost  studies  were  made 
of  the  sites  not  eliminated  in  the  initial  study. 

Geologic  Evaluation  of  Selected  Damsites 

Surface  geologic  reconnaissance  studies  were  made  for 
19  of  the  remaining  damsites  which  appeared  to  offer  the  best 
opportunity  for  economical  storage.   Existing  geologic  maps  and 
aerial  photographs  were  used  and  field  observations  were  made. 

The  coastal  area  of  San  Mateo  County  is  seismically 
active  and  all  of  the  proposed  damsites  are  within  15  miles  of 
the  active  Pilarcitos  and  San  Andreas  faults.   Earthquakes 
resulting  from  movement  along  geologic  zones  of  weakness  could 
either  directly  damage  proposed  dams,  spillways,  or  other  struc- 
tures or  could  trigger  existing  or  potential  landslides  in 
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structurally  weak  rocks  which  could  cause  damage  directly  to 
structures,  or  indirectly  through  the  action  of  seiches 
developed  in  the  reservoirs. 

Geologically,  foundation  conditions  for  proposed 
damsites  in  the  coastal  area  are  relatively  poor.   Landsllding 
is  prevalent;  the  area  is  seismically  active;  and  sedimentary 
strata  are  severely  folded  and  faulted.   Some  of  the  formations 
are  relatively  weak  and  Incompetent;  and  others,  although 
competent,  are  severely  weathered.   On  the  basis  of  geologic 
conditions,  11  of  the  19  sites  studied  were  considered  to  be 
good  or  relatively  good  sites,  3  were  considered  poor,  or 
relatively  poor  sites,  and  the  remaining  5  were  considered  to 
be  so  poor  that  they  were  either  conditionally  recommended  or 
not  recommended  at  all.   The  sites  which  were  conditionally 
recommended  or  not  recommended  are  situated  upon  the  structurally 
weak  Monterey  and/or  Purlsima  Formations.   Two  of  the  sites 
considered  to  be  poor  or  relatively  poor  are  also  located  upon 
these  weak  foiTnations  (the  other  is  upon  the  competent  Butano 
Sandstone).   Only  one  of  the  good  or  relatively  good  damsites 
is  situated  upon  the  Purlsima  or  Monterey  Formations.   All  but 
two  of  the  good,  or  relatively  good  sites,  are  upon  the  competent 
Pigeon  Point  Formation,  Butano  Formation,  or  the  Montara  Quartz 
Diorite.   The  remaining  two  relatively  good  sites  are  situated 
partly  on  competent  Pigeon  Point  Formation  and  partly  on  the 
weak  Purlsima  Formation.   The  reconnaissance  reports  for  the 
individual  sites  evaluated  are  summarized  in  Appendix  E, 
"Summary  of  Engineering  Geologic  Conditions  for  Selected  Damsites" 
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Problems  regarding  construction  materials  also  exist 
in  Coastal  San  Mateo  County.   Impervious  materials  of  sufficient 
quantities  appear  available  at  any  site.   However,  impervious 
materials  from  decomposed  quartz  diorite  at  the  Skyline  and 
Dennlston  sites  are  probably  low  in  density,  perhaps  highly 
compressible,  and  easily  eroded.   Sufficient  quantities  of 
naturally  occurring  pervious  materials  generally  appear  lacking 
at  all  sites.   Crushed  rock  from  the  competent  Butano  and  Pigeon 
Point  Formations  and  the  Montara  Quartz  Diorite  will  probably 
have  to  be  used  for  coarser  pervious  materials. 

Crushed  and  broken  stone  is  now  being  produced  from 
a  quarry  in  the  quartz  diorites  in  the  northern  part  of  the 
investigation  area.   New  quarries  would  have  to  be  developed 
in  the  Butano  Sandstone  located  in  the  drainage  basins  of 
Lobitos,  Tunitas,  and  Pescadero  Creeks  and  in  the  Pigeon  Point 
Formation  at  the  Gazos  and  Bean  Hollow  damsltes. 

Relative  Cost  Evaluation  of  Selected  Damsites 

Concurrently  with  the  geologic  evaluation,  an  evaluation 
of  the  relative  costs  of  the  sites  remaining  after  the  initial 
reservoir  study  was  undertaken.   Capital  costs  of  reservoirs 
were  refined  by  developing  a  unit  cost  curve  for  earth  dams  and 
adjusting  rights-of-way  costs.   Greater  consideration  was  also 
given  to  the  geology  reconnaissance  outlines  as  they  became 
available,  and  for  three  sites  use  was  made  of  topographical 
maps  with  larger  scale  fractions.   The  cost  of  conveying  water 
to  the  areas  of  use  was  considered  when  comparing  small  reservoirs 
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in  the  northern  part  of  the  investigation  area. 

A  unit  cost  curve  for  earth  dams  was  developed  by 
analyzing  bid  abstracts  of  dams  recently  constructed  in  California 
and  estimates  of  dams  studied  in  previous  investigations.   The 
results  of  this  analysis  were  used  to  obtain  unit  construction 
costs  of  earth  dam  structures.   The  unit  costs  varied  from  $1.35 
per  cubic  yard  of  dam  embankment  for  structures  with  embankments 
In  excess  of  4,500^000  cubic  yards  to  $2.25  per  cubic  yard  for 
structures  under  300,000  cubic  yards. 

Many  of  the  reservoirs  under  investigation  have 
considerable  costs  for  rights-of-way.   The  San  Mateo  County  Tax 
Assessor's  office  supplied  reasonably  accurate  rights-of-way 
costs  for  the  final  cost  reconnaissance  of  these  reservoirs. 
These  estimates  were  based  on  assessed  valuation  and,  wherever 
possible,  recent  sales  in  the  area.   In  several  cases,  reservoir 
areas  were  roughly  divided  into  valley,  gently  sloping,  and 
sloping  land  categories  and  a  different  unit  cost  was  applied 
to  each  category. 

Contingency  factors  of  25  percent  for  rights-of-way, 
15  percent  for  field  costs,  and  15  percent  for  engineering  costs 
were  included  in  the  estimates  of  capital  costs.   Annual  unit 
costs  for  gross  production  were  computed  using  a  50-year  period 
and  4  percent  interest. 

Offstream  Storage  Sites 

In  addition  to  evaluating  single  purpose  reservoirs 
which  develop  the  yield  of  their  own  watersheds,  two  alternative 
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plans  for  offstream  storage  of  Pescadero  Creek  and  Butano  Creek 
waters  were  studied.   The  first  of  these  consisted  of  storage 
in  Butano  Reservoir,  site  No.  33;  the  second  of  storage  in 
Pigeon  Point  Reservoir,  site  No.  38,  which  is  located  within 
the  Arroyo  de  los  Frljoles  and  Gazos  Creek  watersheds. 

Butano  Reservoir  would  consist  of  a  major  structure 
just  upstream  from  Pescadero  Creek  Road,  a  dike  at  a  low  point 
between  the  Butano  Creek  watershed  and  the  Pescadero  Creek 
watershed,  and  a  diversion  structure  on  Pescadero  Creek  about 
a  mile  upstream  from  the  town  of  Pescadero.   A  l60-foot  dam 
would  develop  a  capacity  of  67,800  acre-feet. 

Pigeon  Point  Reservoir  would  consist  of  major 
structures  at  Gazos  No.  1,  site  No.  39,  and  Bean  Hollow,  site 
No,  37,  plus  a  connecting  channel  between  the  watersheds,  a 
diversion  structure  on  Butano  Creek,  and  a  diversion  structure 
on  Pescadero  Creek.   With  a  210-foot  dam  on  Gazos  Creek,  and 
a  230-foot  dam  on  Arroyo  de  los  Frijoles,  a  capacity  of  8l,500 
acre-feet  would  be  developed. 

The  proximity  of  the  San  Andreas  and  Butano  faults 
and  the  difference  in  the  foundation  conditions  of  the  two 
sites  Indicate  that  the  Butano  Dam  would  probably  require 
greater  embankment  volumes  than  would  the  Pigeon  Point  Reservoir 
dams.   Project  staging  could  be  more  readily  accomplished  with 
the  Pigeon  Point  Reservoir  because  it  consists  of  several 
structures.   The  structures  could  be  staged  as  dictated  by  the 
buildup  of  water  requirements.   Butano  Reservoir  would  have  to 
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be  constructed  at  one  time,  excluding  the  possibility  of 
raising  the  dam.   The  importance  of  this  staging  becomes 
increasingly  evident  when  the  demand  for  the  area  is 
considered,  particularly  with  use  of  4  percent  interest  rates, 
An  additional  advantage  of  the  Pigeon  Point  Reservoir  is  that 
rights-of-way  costs  would  not  escalate  as  rapidly  as  with  the 
Butano  Reservoir. 

On  the  basis  of  geologic  advantages,  favorable 
capital  cost  and  potential  staging  advantages,  it  has  been 
concluded  that  further  studies  of  offstream  storage  should 
be  directed  toward  the  Pigeon  Point  Reservoir. 

Results  of  Geologic  and  Relative  Cost  Evaluations 

As  a  result  of  the  geologic  and  relative  cost 
evaluations,  an  additional  l6  sites  were  deleted  from  further 
consideration.   These  sites  and  the  more  important  reasons 
for  deletion  are  summarized  in  Table  38. 

TABLE  38 

RESERVOIRS  DELETED  AS  RESULT  OF  GEOLOGIC  AND  RELATIVE  COST 

EVALUATIONS 


Reservoir  and  site  number 


Reasons  for  deletion 


Montara  (l) 


Vasquez  No.  1  (3) 


Small  yield,  costs  probably  higher 
than  estimated  due  to  map  scale, 
does  not  economically  compare  with 
Denniston  Reservoir  (2). 

Delivered  cost  of  water  not 
competitive  with  other  reservoirs 
in  the  area. 


-101- 


TABLE  38  (Continued) 


RESERVOIRS  DELETED  AS  RESULT  OF  GEOLOGICAL  AND  RELATIVE  COST 

EVALUATIONS 


Reservoir  and  site  number 


Reasons  for  deletion 


Skyline  (5) 

Barr  (6) 
Mlramontes  (?) 

Purlslma  No.  3  (11 ) 
Tunitas  No.  1  (13) 
San  Gregorio  No,  4  (18) 
Harrington  (22) 
La  Honda  (23) 
Dearborn  (27) 
Butano  (33) 
Juanita  No.  1  (34) 


Delivered  cost  of  water  not 
competitive  with  other  reservoirs 
in  the  area. 

Downstream  site  has  higher  yields 
at  equivalent  or  lower  costs. 

Delivered  cost  of  water  not 
competitive  with  other  reservoirs 
in  the  area. 

Downstream  sites  have  higher  yields 
at  lower  costs. 

Not  competitive  with  San  Gregorio 
No.  2  (16)  or  Purlslma  No.  1  (9). 

Not  competitive  with  San  Gregorio 
No.  2  (16). 

Small  yield;  not  competitive  with 
San  Gregorio  No.  2  (I6). 

Not  competitive  with  San  Gregorio 
No.  2  (16). 

Not  competitive  with  Loma  Mar  No.  2 
(29)  or  Pescadero  (26). 

Not  competitive  with  Pigeon  Point 
(38). 

Poor  site  geologically,  barely 
competitive  with  Butano  (33). 


Juanita  No. 

3  (36) 

Not  competitive 

with 

site 

downstream 

Gazos  No.  2 

(40) 

Not  competitive 

with 

site 

downstream 

El  Oso  (43) 

Not  competitive 
reservoirs. 

with 

more 

northerly 
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As  a  result  of  the  preceding  studies,  it  was  concluded 
that  the  staged  development  plan  to  meet  the  ultimate  supplemental 
water  requirements  of  the  Investigation  area  and  the  Initial 
features  of  this  plan  should  be  selected  from  storage  or 
diversion  structures  at  the  following  damsites  (site  number  is 
parenthesis ) : 

1.  Dennlston         (2) 

2.  Purlsima  No .  1     (' 

3.  Purlsima  No.  2  Mo^ 

4.  Lobltos  (12' 

5.  San  Gregorio  No.2fl6| 

6.  Pescadero  (26* 

7.  Loma  Mar  No.  2  (29' 

8.  Worley  {30| 

9.  Juanita  No.  2  (35' 

10.  Bean  Hollow  f37| 

11.  Pigeon  Point  (38' 

12.  Gazos  No.  1  (39! 

13.  Whitehouse  (4l 

Criteria  for  Analysis  of  Dam  and  Reservoir  Sites  Considered 
in  Formulating  the  Staged  Development  Plans 

A  description  of  the  general  criteria  used  in  the 

,  studies  of  the  remaining  I3  dam  and  reservoir  sites  is  presented 

1 

;  In  the  following  paragraphs.   Specific  points  are  covered  in  the 

I  sections  describing  the  individual  units. 

I 
I 

t 

;  Mapping 

Topographic  mapping  for  damsites  and  reservoir  areas 
I 

I 

I  was  obtained  from  three  sources.   Photo-contour  maps,  with  a 
scale  of  1"=200'  and  a  contour  interval  of  10  feet  for  the 

i  area  along  State  Highway  No.  1  between  Moss  Beach  and  Tunitas 

I 

I  Creek  and  along  Ralston  Avenue  between  Half  Moon  Bay  and 
Pilarcitos  Creek,  were  supplied  by  the  California  Division 
of  Highways.   Photo gramme trie  maps  with  a  scale  of  1"=400' 


-103- 


and  a  contour  interval  of  20  feet  were  prepared  by  the 
department  for  all  damsites  except  Pescadero.   The  Denniston, 
Purlsima,  Bean  Hollow,  and  Gazos  No.  1  reservoir  areas  were 
also  mapped  at  the  same  scale.   Topographic  mapping  for  the 
Pescadero  damsite  and  the  other  reservoir  areas  was  obtained 
by  enlarging  7|-  minute  USGS  quadrangle  maps  to  a  scale  of 
1"=400' . 

Embankment  Section  and  Spillway 

For  purposes  of  cost  estimates,  a  rolled  earth-fill 
section  with  a  30-foot  crest  width  and  slopes  of  4:1  upstream 
and  3:1  downstream  was  used  for  all  storage  dams  except 
Denniston,  Bean  Hollow,  and  Gazos  No.  1.   More  stable  foundation 
conditions  at  these  sites  indicate  that  an  upstream  slope  of 
3i:l  would  be  adequate.   The  section  includes  a  20-foot  thick 
chimney  drain  and  a  15-foot  thick  horizontal  drain.   Upstream 
slope  protection  is  provided  by  riprap  extending  from  the 
crest  to  5  feet  below  minimum  pool. 

The  quality,  quantity,  and  location  of  construction 
materials  was  based  on  surface  reconnaissance  and  stereo-photo 
interpretations.   In  addition  mechanical  analyses  were  made 
of  samples  from  the  Denniston,  Purisima  No.  1,  Purisima  No.  2, 
Worley,  and  Gazos  reservoir  areas.   These  tests  confirmed  the 
reconnaissance  and  outlined  the  extent  of  the  borrow  areas  at 
the  sites  sampled.   There  appear  to  be  adequate  quantities  of 
impervious  material  at  all  sites.   Sources  of  pervious  material 
have  previously  been  discussed. 
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The  spillways  consist  of  an  uncontrolled  ogee  type 
weir^  a  concrete  lined  chute,  and  a  flip  bucket  terminal. 
They  were  sized  to  pass  the  probable  maximum  flood  without 
;  damage  to  the  dam  and  spillway.   The  outlet  works  are  a  cut 
and  cover  conduit  with  an  emergency  high  pressure  slide  gate 
at  the  intake  structure  and  a  regulating  valve  at  the  downstream 

1  end.   The  conduit  would  be  a  36-inch  steel-lined  reinforced 

I 

j  concrete  pipe  with  cutoff  collars  at  20-foot  intervals.   The 

I  gates  and  valves  would  be  hydraulically  operated  from  a 

I 

control  house  on  the  crest  of  the  dam.   The  outlet  works  would 

i 

I  be  the  primary  means  of  diverting  the  stream  during  construction. 

I 

Rights- of -Way 

The  unit  rights-of-way  costs  developed  for  the  final 
reconnaissance  cost  study  were  considered  adequate.   Rights-of- 
way  requirements  include  a  control  strip  extending  100  to  200 
feet  horizontally  from  the  maximum  water  surface.   Road 
relocations  were  limited  to  a  maximum  grade  of  7  percent.   Unit 
j  costs  sufficient  to  allow  construction  to  modern  standards  were 

>     used. 

I 

I 

Hydrology 

Gross  yield  estimates  were  obtained  from  gross  yield 

!  versus  storage  curves  which  were  prepared  for  each  reservoir  by 

'  means  of  a  graphic  mass  curve  analysis.   The  mass  curve,  based 

'  on  Pescadero  Creek  flows,  was  developed  for  the  period  19OI  to 

I 

i  1963.   The  critical  period  for  a  given  storage  was  defined  as 

the  period  which  produced  the  minimum  yield  for  the  given  storage 
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Gross  yields  were  tabulated  for  a  range  of  storage  from  5:,  000 
to  100,000  acre-feet.   The  values  obtained  were  made  applicable 
to  all  watersheds  by  plotting  them  on  the  basis  of  units  per 
square  mile  of  drainage  area. 

Net  yield  estimates  were  obtained  for  selected 
reservoirs  from  mathematical  operation  studies.   The  capacities 
of  the  reservoirs  studied  were  those  considered  most  likely  to 
be  incorporated  into  the  staged  development  plan.   The  operation 
studies  allowed  for  a  sediment  pool,  evaporation  losses, 
mandatory  releases  for  downstream  use,  and  releases  for  anadromous 
fish,  when  necessary.   Estimates  of  mandatory  releases  were  based 
on  present  water  rights  in  the  area.   These  rights  are  summarized 
in  Appendix  A,  "Applications  to  Appropriate  Water  in  the  Coastal 
Area  of  San  Mateo  County".   The  releases  for  anadromous  fish  are 
discussed  below.   Net  yields  for  reservoirs  and  capacities  not 
included  in  the  mathematical  operation  studies  were  obtained 
by  applying  loss  factors  based  on  the  ratio  of  net  yield  to 
gross  yield  for  the  capacities  evaluated. 

Recreation 


To  estimate  the  potential  for  recreation  areas  at 
the  reservoirs  being  studied,  the  Recreation  Contract  Services 
Unit  of  the  California  Division  of  Beaches  and  Parks  made  a 
general  evaluation  of  the  reservoir  areas.  Factors  considered 
in  the  general  evaluation  were  attractiveness,  developability, 
accessibility,  location,  and  reservoir  sizing.  Based  on  these 
factors,  the  recreation  potential  was  determined  to  be  limited. 
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The  major  reason  is  the  lack  of  balance  between 
topography  and  vegetative  cover;  wooded  areas  are  generally 
too  steep  and  the  areas  flat  enough  for  development  lack  tree 
cover,   A  large  demand  for  recreation  facilities  is  present 
because  of  the  areal  proximity  to  urban  centers,  but  areas 
suitable  for  development  at  individual  reservoirs  will  present 
access  problems  and  reservoir  sizing  will,  in  some  cases,  limit 
the  types  of  recreation.   Development  of  some  of  the  project 
units  under  study  would  adversely  affect  existing  recreation 
facilities.   The  full  report  on  this  study,  together  with  the 
report  on  the  study  described  below,  are  presented  in  Appendix 
D,  "Recreation  Planning  Studies". 

Additional  recreation  studies  were  made  by  the 

'  Recreation  Contract  Services  Unit  for  selected  reservoirs. 

The  purpose  of  these  studies  was  to  obtain  a  measure  of 

recreation  potential  for  possible  project  units  under  study. 

For  each  reservoir  area  evaluated,  a  general  land  use  plan 

was  prepared  as  a  basis  for  estimating  the  capacity  and  the 

costs  of  the  recreation  facilities.   Estimates  of  recreation 

use  were  also  prepared  to  form  a  basis  for  estimating  benefits 

and  operation  and  maintenance  costs. 

The  land  use  plans  were  developed  from  standards 
I 
I  similar  to  those  used  for  the  State  Water  Project,   Application 

of  these  standards  produces  a  high  quality  recreation  development 

comparable  to  the  best  developments  in  the  State  Park  System. 

I 

i  The  costs  of  the  recreation  developments  resulting  from 

I 

the  application  of  the  standards  described  above  were  obtained 
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from  unit  costs  prepared  by  the  Recreation  Contract  Services 
Unit.   These  unit  costs^  which  reflect  the  experience  of  the 
Division  of  Beaches  and  Parks  on  similar  developments,  are 
presented  in  Table  39. 

TABLE  39 
RECREATION  DEVELOPMENT  UNIT  COSTS 


Type  of  facility 


Unit  costs 


Picnic  units,  road  access 

Picnic  units,  boat  access 

Camp  units 

Access  roads  (asphalt) 

Boat  launching  ramps,  concrete 

Launching  ramp  parking 

Sanitary  facilities  at  ramp 

Beach  improvement 

Landscaping 


$2,700.00  each 

500.00  each 

3,000.00  each 

2.75  per  sq.  yard 
4.50  per  sq.  yard 
2.00  per  sq.  yard 
12,000.00  each 
20,000.00  per  acre 
3,000.00  per  acre 


Using  the  costs  shown  above,  an  operation  and  maintenanc 
cost  based  on  the  estimates  of  recreation  use  of  $0.25  per  visitor 
day,  and  an  annual  replacement  cost  of  3^  percent  of  capital 
Investment,  the  present  worth  of  the  costs  of  recreation  develop- 
ments were  obtained  for  a  50-year  period.   The  present  worth 
of  the  recreation  development  costs  at  selected  reservoirs  is 
shown  in  Table  40, 
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TABLE  40 

PRESENT  WORTH  OF  THE  RECREATION  DEVELOPMENT  COSTS 
AT  SELECTED  RESERVOIRS 


:  Present  worth   : 

Present  worth*: 

Total  present 

:of  cap 

Ital  costs: 

of 

0 

.M.&  R.    : 

worth 

Reservoir 

:  {VA, 

000)       : 

C0£ 

5t 

3  (j;i,000): 

($1,000) 

Denniston 

217 

316 

533 

Purisima  No.  1 

2,272 

1,016 

3,288 

Worley 

2,643 

1,156 

3,799 

Pigeon  Point 

5,598 

7,200 

12,798 

Bean  Hollow 

3,387 

4,369 

7,756 

*50-year  period  of  analysis,  4  percent  Interest. 


Fish  and  Game 


Development  of  any  of  the  reservoirs  under  study 
would  displace  some  fish  and  game  resources.   This  Is 
particularly  true  of  Pescadero  Creek,  which  supports  an 
anadromous  fishery.   In  order  to  evaluate  the  Impact  of  water 
resources  development  and  to  make  preliminary  studies  of  ways 
to  mitigate  any  damage,  the  Department  contracted  with  the 
Department  of  Fish  and  Game  for  studies  of  the  fish  and  game 
resources  of  the  Investigation  area.   The  report  on  these 
studies  Is  presented  In  Appendix  C,  "Fish  and  Game  Resources", 
The  descriptions  of  Individual  dam  and  reservoir  sites  In  the 
following  section  describes  specific  fish  and  game  problems. 


Description  of  Dam  and  Reservoir  Sites  to  Be 
Considered  in  Formulating  the  Staged  Development  Plans 


Eleven  of  the  13  sites  remaining  after  the  geologic 
and  relative  cost  evaluation  are  suitable  for  water  storage. 
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The  other  2  sites  are  suitable  only  for  diversion  dams.   The 
general  criteria  used  to  evaluate  the  11  sites  are  shown 
above.   The  following  sections  present  specific  details  which 
apply  to  Individual  sites, 

Dennlston  Dam  and  Reservoir  (Site  No.  2) 


Dennlston  Dam  would  be  located  In  the  southwest 
quarter  of  Section  2,    Township  5  South,  Range  6  West,  MDB  &  M, 
approximately  one  mile  north  of  El  Granada. 

A  mathematical  operation  study  was  made  for  a  4,500 
acre-foot  reservoir.   Small  mandatory  releases  were  allowed 
for  existing  water  use  and  a  pool  of  250  acre-feet  was  reserved 
for  sediment  deposition  and  fish.   The  net  yield  was  1,300 
acre-feet  per  year. 

Recreational  development  In  the  reservoir  area  Is  now 
limited  to  a  rifle  and  pistol  range  operated  by  the  Brisbane 
Rod  and  Gun  Club.   Poor  access,  rather  steep  slopes,  limited 
area  available  for  development,  and  a  lack  of  trees,  make  the 
overall  reservoir  recreation  potential  relatively  poor. 

Fish  and  Game  resources  of  the  watershed  are  not 
utilized  to  any  degree.   The  reservoir  would  cause  the  loss 
of  some  quail  habitat  but  would  not  adversely  affect  other 
species  of  wildlife  or  the  small  resident  trout  population. 
With  proper  management  a  self-sustaining  population  of 
warmwater  game  fish  could  be  supported. 

Purlslma  No.  1  Dam  and  Reservoir  (Site  No.  9) 

Purlslma  No.  1  Dam  would  be  located  In  the  southeast 
quarter  of  Section  l6.  Township  6  South,  Range  5  West,  MDB  &  M, 
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approximately  3,5  miles  south  of  Half  Moon  Bay, 

A  mathematical  operation  study  was  made  for  a  reservoir 
with  a  capacity  of  l6,800  acre-feet.   Allowing  a  sediment, 
recreation,  and  fish  pool  of  1,000  acre-feet,  a  net  yield  of 
3,900  acre-feet  per  year  could  be  obtained. 

The  reservoir  recreation  potential  is  only  fair 

because  of  the  open  cover  pattern  and  the  scanty  tree  cover. 

There  are  some  trees  in  the  canyons,  but  most  of  the  drier 

slopes  lack  even  brush  cover.   Access  is  good  and  most  recreation 

uses  could  be  accommodated,  but  the  size  of  the  reservoir  would 

limit  the  amount  of  use. 

I  Purisima  Creek  supports  a  small  self-sustaining 

:  population  of  trout,  but  because  of  a  natural  barrier  at  the 
i 
mouth  no  anadromous  fisheries  are  present.   The  area  also  has 

a  fair  standing  population  of  upland  game.   The  creek  is 

considered  to  be  one  of  the  best  fishing  streams  in  the  Half 

'  Moon  Bay  area  even  though  access  is  limited  in  the  upstream 

areas. 

I 

j  Purisima  No.  2  Dam  and  Reservoir  (Site  No.  10) 

'  Purisima  No.  2  Dam  would  be  located  in  the  southeast 

quarter  of  Section  10,  Township  6  South,  Range  5  West,  MDB  &  M, 
about  1,2  miles  upstream  from  the  lower  axis. 

I  The  recreation  potential  and  the  utilization  of  fish 

and  game  resources  are  the  same  as  for  Purisima  No.  1,  except 

;  that  the  recreation  area  is  slightly  more  attractive. 
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As  a  result  of  a  cost  comparison,  Purlslma  No.  2 
was  deleted  from  consideration  in  favor  of  Purlslma  No,  1. 

Lobitos  Dam  and  Reservoir  (Site  No.  12) 

Lobltos  Dam  would  be  located  in  the  southwest  quarter 
of  Section  22,  Township  6  South,  Range  5  West,  approximately  6 
miles  south  of  Half  Moon  Bay. 

Recreation  potential  is  limited  by  small  size,  steep 
slopes,  and  access.   Attractiveness  of  the  area  is  generally 
poor.   The  fish  and  game  resources  are  similar  to  those  at  the 
Denniston  site. 

San  Gregorio  No.  2  Dam  and  Reservoir  (Site  No.  l6) 

San  Gregorio  No.  2  Dam  would  be  located  in  the  northeast 
quarter  of  Section  15,  Township  7   South,  Range  4  West,  approxi- 
mately 1.6  miles  east  of  State  Highway  No.  1.   One  dam  with  a 
height  of  185  feet  and  a  reservoir  capacity  of  83,200  acre-fee.t 
was  investigated. 

The  overall  recreation  potential  is  good,  mainly 
because  there  are  no  major  access  problems  and  because  of  the 
large  size  of  the  reservoir.   The  vegetative  cover  surrounding 
the  area  varies  from  dense  woods  to  open  grasslands.   Several 
areas  are  suitable  for  development  but  would  probably  require 
some  landscaping. 

Loma  Mar  No.  2  Dam  and  Reservoir  (Site  No.  29) 

Loma  Mar  No.  2  Dam  would  be  located  on  Pescadero  Creek :  j 
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in  the  southwest  quarter  of  Section  4,  Township  8  Souths 

Range  4  West,  approximately  4  miles  east  of  Pescadero. 

The  Loma  Mar  area  is  attractive,  but  has  only  a 

fair  development  potential  for  recreation  purposes.   Although 

the  reservoir  size  is  suitable  for  most  recreation  uses,  the 

upper  slopes  are  steep  and  the  developable  areas  are  few  and 

Inaccessible,   San  Mateo  County  Memorial  Park  would  be  almost 

totally  inundated  and  Portola  State  Park  partially  so.   Several 

private  and  organizational  camp  areas  would  also  be  inundated. 

Pescadero  Creek  maintains  a  run  of  steelhead  trout 

'  and  silver  salmon  as  well  as  having  fish  plants  of  catchable 

trout  each  season.   The  drainage  area  also  supports  populations 

!  of  deer,  valley  quail,  redlegged  partridges,  waterfowl,  and 

various  furbearing  mammals.   The  creek  is  the  most  important 

fishing  stream  in  the  area  and  supports  heavy  fishing  pressure 

because  of  its  proximity  to  urban  centers.   Most  of  the  drainage 

:  is  posted  against  hunting,  but  a  considerable  amount  takes 

'  place  on  lands  leased  by  gun  clubs. 

To  mitigate  damage  to  the  existing  fisheries,  the 

'  Department  of  Fish  and  Game  proposes  releases  totaling  5,^00 

:  acre-feet  per  year  to  open  the  sand  bar  at  the  mouth  of  the 

j  creek,  and  for  attraction,  transportation,  spawning  flows, 

I  downstream  migration,  and  nursery  flows.   A  fish  hatchery  with 

a  capacity  of  500,000  eggs  would  also  be  constructed  to 
i 
1  compensate  for  the  loss  of  spawning  area,   A  ladder  would  be 

j  constructed  at  the  downstream  diversion  dam  to  allow  the 

^  passage  of  the  migrating  fish. 
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A  mathematical  operation  study  was  performed  for  a 
reservoir  with  a  capacity  of  80,700  acre-feet.   Allowing 
1,100  acre-feet  for  downstream  releases  and  5?  "^00  acre-feet 
for  fish  releases,  a  net  yield  of  17,000  acre-feet  per  year 
was  available  with  a  sediment  pool  of  3,700  acre-feet.   If 
the  fish  release  was  not  considered,  the  yield  would  increase 
by  about  5,^00  acre-feet  per  year. 

Worley  Dam  and  Reservoir  (Site  No.  30) 

Worley  Dam  would  be  located  on  Pescadero  Creek  in 
the  southwest  quarter  of  Section  35,    Township  7  South,  Range 
5  West,  approximately  6  miles  east  of  Pescadero. 

An  operation  study  was  made  for  a  capacity  of  27,000 
acre-feet,  a  minimum  pool  of  2,900  acre-feet,  and  a  fish  release 
of  5j'^00  acre-feet  per  year.   The  net  yield  is  6,800  acre-feet 
per  year. 

The  overall  recreation  potential  for  the  reservoir  is 
fair.   Although  the  site  is  attractive  because  of  the  trees  and 
vegetative  cover,  there  are  several  detriments.   The  surrounding 
slopes  are  generally  steep,  the  developable  areas  are  limited, 
and  access  would  be  difficult.   Reservoirs  larger  than  approximate/ 
10,000  acre-feet  would  begin  to  inundate  a  small  portion  of 
Portola  State  Park. 

The  fishery  conditions  for  Worley  Reservoir  would  be 
the  same  as  for  Loma  Mar. 

Bean  Hollow  Dam  and  Reservoir  (Site  No.  37) 

Bean  Hollow  Dam  would  be  located  in  Township  8  South, 
Range  5  West,  approximately  2  miles  south  of  Pescadero.   Because 
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of  Its  relatively  low  unit  cost  of  storage,  it  is  being 

P 

considered  for  an  offstream  storage  reservoir  with  diversions 

from  Pescadero  and  Butano  Creeks. 

Two  mathematical  operation  studies  were  made  for 
different  diversion  capacities.   A  yield  of  10,000  acre-feet 
per  year  was  obtained  from  a  capacity  of  25,000  acre-feet  with 
a  diversion  of  150  second-feet  on  Pescadero  Greek  and  a  150 
second-foot  diversion  on  Butano  Creek.   Raising  the  Pescadero 
diversion  to  250  second-feet  and  the  storage  to  72,500  acre- 
feet  increased  the  yield  to  19,600  acre-feet  per  year.   A 
minimum  pool  of  3^700  acre-feet  was  reserved  for  sediment 
and  recreation. 

Lack  of  tree  cover,  operation  of  the  reservoir  and 
climatic  conditions  make  the  overall  reservoir  recreation 
potential  poor.   There  are  essentially  no  fish  or  game 
populations  in  the  drainage  basin. 

Gazos  No.  1  Dam  and  Reservoir  (Site  No.  39) 

Gazos  No.  1  Dam  would  be  located  in  Township  9  South, 
Range  5  West,  approximately  6  miles  south  of  Pescadero.   One 
dam  with  a  reservoir  capacity  of  48, 500  acre-feet  was  studied 
for  possible  inclusion  in  the  offstream  storage  plan  of  Pigeon 
Point  Reservoir.   Two  other  reservoir  capacities,  21,000  acre- 
feet  and  9^000  acre-feet  were  Investigated  primarily  for  the 
development  of  the  Gazos  Creek  Watershed. 

The  overall  potential  for  recreation  development  and 
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use  Is  limited  by  the  amount  of  developable  area.   Although 
the  cover  is  adequate  and  the  vegetative  pattern  attractive, 
the  surrounding  slopes  are  extremely  steep  and  access  would 
be  difficult  to  develop. 

Existing  fish  and  game  populations  consist  of  a 
small  run  of  steelhead,  deer,  quail,  and  various  small 
furbearing  animals. 

Pigeon  Point  Reservoir  (Site  No.  38) 

The  Pigeon  Point  Reservoir  would  be  formed  by  the 
construction  of  embankments  at  Bean  Hollow,  site  No.  37, 
and  Gazos  No.  1,  site  No,  39.   This  reservoir  would  develop 
the  yield  of  Gazos  Creek  and  would  serve  as  offstream  storage 
for  water  from  Pescadero  and  Butano  Creeks. 

A  mathematical  operation  study  was  made  for  a 
reservoir  capacity  of  121,000  acre-feet  with  a  500  second-foot 
diversion  on  Pescadero  Creek  and  a  I50  second-foot  diversion 
on  Butano  Creek.   The  resulting  yield  was  28,000  acre-feet 
per  year. 

The  recreation  potential  and  existing  fish  and  game 
populations  were  described  in  the  sections  on  Bean  Hollow 
and  Gazos  No.  1. 

Whitehouse  Dam  and  Reservoir  (Site  No.  4l ) 

Whitehouse  Dam  would  be  located  in  the  eastern 
half  of  Section  12,  Township  9  South,  Range  5  West,  MDB  &  M. 
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The  overall  recreation  potential  is  considered  fair 
because  of  the  lack  of  tree  cover  and  the  climatic  conditions. 
There  are  several  areas  with  good  access  suitable  for 
development.   The  fish  and  game  resources  of  the  watershed 
are  of  minor  importance. 


Summary  of  Analysis  of  Dam  and  Reservoir  Sites  Considered 
in  Formulating  the  Staged  Development  Plans 


The  two  preceding  sections  have  defined  the 
criteria  used  to  evaluate  dam  and  reservoir  units  and  have 
described  the  units  evaluated.   The  results  of  the 
evaluations  of  the  dam  and  reservoir  units  are  summarized 
in  Table  4l .   More  detailed  information  on  these  units 
is  presented  in  Appendix  B,  "Cost  Estimates  and  Design 
Data  for  Selected  Dam  and  Reservoir  Sites". 
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TABLE  41 

SUMMARY  OF  COST  ESTIMATES  AND  DESIGN  DATA 
FOR  SELECTED  DAM  AND  RESERVOIR  UNITS 


Project  unit 
and  site  number 

:  Crest    : 
relevation: 
:  (feet)   : 

Storage  : 

capacity  : 

(a.f.)   : 

Net 
yield 
(a.f./yr.) 

:  Total  estimatec 
: capital  cost 
:    ($1,000) 

Denniston  Dam  & 
Reservoir  (2) 


260 
240 
220 


6,700 
4,500 
2,900 


1,500 
1,300 
1,100 


$  3,340 
2,580 
2,000 


&  Reservoir  (9) 

345 
325 
295 

16,800 

11,500 

5,600 

3,900 
3,400 
2,700 

6,480 
5,480 
4,110 

Purisima  No.  2  Dam 
&  Reservoir  (10) 

415 
400 
370 

11,100 

8,300 
3,900 

2,900 
2,500 
1,800 

5,520 
4,840 
3,500 

Lobitos  Dam  & 
Reservoir  (12) 

370 

7,600 

1,500 

3,860 

San  Gregorio  No.  2 
Dam  &  Reservoir  (l6)240     83,200 


20,000 


15,280 


Loma  Mar  No.  2  Dam 
&  Reservoir  (29) 

400 
380 
360 

95,300 
80,700 
64,000 

19,500^ 
17,000^ 
15,000^ 

11,790 
10,830 
10,050 

Worley  Dam  & 
Reservoir  (30) 

440 

400 

360 

50,200 
27,000 
13,000 

12,100^ 
6,800^ 
2,600^ 

12,950 
9,440 
6,850 

Bean  Hollow  Dam  & 
Reservoir  (37) 

280 
250 

210 

72,500 
50,300 
29,000 

b 
b 
b 

7,850 
5,480 
4,020 

Gazos  No.  1  Dam 
&  Reservoir  (39) 

280 
220 
180 

48,  500 

21,000 

9,000 

b 
4,700 
3,100 

7,780 
5,350 
3,750 

Pigeon  Point 
Reservoir  (38) 

280 

121,000 

b 

14,990 

Whitehouse  Dam  & 
Reservoir  (4l) 

270 

7,400 

1,500 

2,770 

a.  Does  not  include 

b.  Off stream  storag 

5,400 
e  of  Pe 

acre-feet 
'scadero  a 

per  year  fish  re 
nd  Butano  waters. 

lease. 
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Description  and  Analysis  of  Offstream  Diversion  Units 

To  supply  Bean  Hollow^  Gazos  No.  1,  or  Pigeon  Point, 
it  is  necessary  to  divert  water  from  Pescadero  and  Butano 
Creeks.   Both  gravity  and  pumped  diversions  are  possible. 

The  pumped  diversion  unit  on  Pescadero  Creek  would 
consist  of  a  diversion  dam  and  pumping  plant  at  the  Pescadero 
site,  site  No.  26,    and  a  pipeline  to  Bean  Hollow  Reservoir. 
Pumping  plant  capacities  of  150,  250,  and  500  second-feet  were 
evaluated  in  combination  with  the  pumped  diversion  on  Butano 
Creek.   The  Butano  Creek  pumped  diversion  unit  would  consist 
of  a  diversion  dam  and  a  150  second-foot  pumping  plant  at  the 
Juanlta  No.  2  site,  site  No.  35.   Pipelines  to  both  Bean 
Hollow  and  Gazos  No.  1  were  analyzed. 

To  develop  the  total  dynamic  head  required  for 
gravity  diversion,  it  was  necessary  to  move  the  diversion 
points  well  upstream  from  the  location  of  the  pumped  diversion 
intakes.   The  head  required  for  gravity  diversion  of  Pescadero 
Creek  placed  the  point  of  diversion  above  Portola  State  Park. 
A  250  second-foot  diversion  to  Bean  Hollow  was  evaluated.   The 
gravity  diversion  point  on  Butano  Creek  would  have  to  be  in  the 
vicinity  of  the  Juanlta  No.  3  site,  site  No.  36. 

The  yield  produced  by  a  diversion  to  offstream  storage 

plan  is  a  function  of  the  diversion  capacity  and  the  amount 

I 

of  offstream  storage  available.   Mathematical  operation  studies 

i  were  made  for  4  combinations  of  diversion  capacity  and 

i  offstream  storage.   The  combinations  were  generally  selected 
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on  the  basis  of  yields  required  for  the  staged  development 
plans  discussed  In  Chapter  VI. 

Dally  flows  at  the  diversion  sites  were  obtained  by 
applying  area-preclpltatlon  factors  to  the  dally  records  at 
the  Pescadero  Creek  stream  gaging  station.   The  operation 
studies  were  based  on  a  municipal  and  Industrial  demand 
schedule  and  Included  factors  for  fish  releases^  mandatory 
releases,  evaporation  losses,  and  precipitation.   A  minimum 
pool  for  sedimentation  and  recreation  was  allowed.   Figure  1 
is  a  graphic  representation  of  the  operation  of  a  150  second- 
foot  pumped  diversion  on  Pescadero  Creek  during  a  relatively 
wet  month.   The  figure  shows  the  amount  of  water  released  for 
fish  and  downstream  users,  the  water  available  for  diversion 
to  offstream  storage,  and  the  water  in  excess  of  diversion 
capacity  which  would  be  passed  over  the  diversion  dam. 

The  diversion  capacities  and  yields  of  the  4 
diversion  combinations  evaluated  are  presented  in  Table  42. 

TABLE  42 
AmUAL  YIELD  OF  SELECTED  OFFSTREAM  DIVERSION  PLANS 


: Pescadero 

Butano  : 

:   Creek 

:    Creek  : 

Offstream 

Type 

: diversion 

:  diversion: 

storage 

Annual 

Diversion 

of 

: capacity 

:capacity  : 

capacity 

yield 

plan  no. 

diversion 

:   (cfs) 

(cfs)   : 

(a.f.) 

(a.f.) 

A 

pumped 

150 

150 

25,000 

10,000 

B 

pumped 

250 

150 

72,  500 

19,600 

C 

gravity 

250 

150 

18,000 

7,000^ 

D 

pumped 

500 

150 

121,000 

28,000 

Maximum  yield  possible  for  diversion  sites, 
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The  estimated  capital  costs  of  the  offstream  storage 
reservoirs  have  already  been  presented.   The  estimated  capital 
costs  of  the  diversion  units  are  shown  in  Table  43.   These 
costs  include  the  cost  of  the  diversion  structure,  the  pumping 
plant,  and  the  diversion  pipeline  to  the  stated  offstream 
storage  reservoir.   Since  Pigeon  Point  Reservoir  is  actually 
Bean  Hollow  and  Gazos  No.  1  connected  by  a  channel  through 
the  drainage  divide,  the  costs  shown  for  the  component 
reservoirs  apply  to  it. 

TABLE  43 
ESTIMATED  COSTS  OF  DIVERSION  UNITS 


Pumping 

Diversion 

Estimated 

Type 

plant 

pipeline 

capital 

Diversion 

of 

capacity 

capacity 

cost 

unit 

diversion 

(cfs) 

(cfs) 

($1,000) 

Pescadero 

Creek  to 

Bean  Hoi] 

Low 

Reservoii 

pumped 

150 

250 

2,100 

pumped 

250 

250 

2,620 

gravity 

r          250 

250 

4,220 

pumped 

500 

500 

4,o4o 

Butano  Ore 

;ek: 

to  Bean 

Hollow 

Reservoi] 

pumped 

150 

150 

1,100 

gravit;; 

f          150 

150 

1,110 

Butano  Ore 

2ek 

to  Gazos 

No.  1 

Reservoi] 

pumped 

150 

150 

1,480 
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The  data  shown  in  Tables  42  and  43  indicate  that 
pumped  diversions  produce  more  yield  at  a  lower  capital  cost 
than  do  gravity  diversions.   Pumped  diversions  do,  however, 
have  a  relatively  large  annual  energy  cost.   The  choice 
between  the  two  methods  was  made  on  the  basis  of  minimum 
present  worth  of  the  costs  of  alternative  staged  development 
plans  based  on  offstream  storage.   The  smaller  yield  of  the 
gravity  diversion  plans  made  it  necessary  to  construct 
additional  reservoirs  during  the  period  of  analysis  of  the 
staged  development  plans.   The  added  costs  of  these  additional 
storage  units  more  than  offset  the  cost  of  energy  and  the 
present  worth  of  the  gravity  diversion  plan  was  approximately 
$5  million  greater  than  the  pumped  diversion  plan.   This 
difference  is  based  on  private  power  rates  for  pumping  energy. 
Public  power  rates  would  make  the  difference  even  greater.   For 
these  reasons,  pumped  diversion  was  used  in  the  staged 
development  plans. 

Analysis  of  Possible  Conveyance  Units 

Designs  and  cost  estimates  were  prepared  for  conveyance 
units  to  determine  the  cost  of  delivering  water  to  the  major 
service  areas.   Project  staging  necessitated  evaluating  available 
design  and  cost  data  to  arrive  at  estimates  for  various  other 
alternatives. 

The  capital  cost  of  the  conveyance  units  was  taken  as 
the  sum  of  pipe  cost  and  pumping  plant  costs.   Pipe  costs  include 
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allowances  for  the  plpe^  laying^  Joining,  excavation,  backfill, 
and  appurtenances.   The  pumping  plant  costs  include  the  pumps 
and  prime  movers,  buildings,  accessory  equipment  and  a  sub-static, 

Pipes  were  sized  for  various  flows  by  a  pipe 
optimization  study  which  considered  the  pipe  costs  and  the  costs 
of  energy  required  to  overcome  friction  losses.   The  initial 
studies  were  tabulated  by  capacity,  length,  maximum  design 
head,  and  capital  cost  per  foot  of  pipe.   With  these  parameters, 
it  was  possible  to  develop  capital  costs  for  any  system  of 
conveyance  units  required.   The  estimated  costs  of  the  various 
units  considered  are  included  in  Table  44, 
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TABLE  44 
ESTIMATED  COSTS  OF  CONVEYANCE  UNITS 


:  Maximum 

Pipeline  unit 

:  expected 
:  annual 

Length 

Capital 

:   use 
:(a.f./yr.) 

(ft.) 

cost 
($1,000) 

Denniston  -  Moss  Beach 

Purisima  No.  1  -  Half  Moon  Bay 
Purisima  Creek  -  Half  Moon  Bay 
Purisima  No.  1  -  State  Highway 

No.  1 
Purisima  -  Half  Moon  Bay 
Lobitos  -  Half  Moon  Bay 
Lobitos  -  Purisima 
Lobitos  -  State  Highway  No.  1 

San  Gregorio  No.  2  -  Half  Moon 

Bay 
San  Gregorio  No.  2  -  Half  Moon 

Bay 
San  Gregorio  No.  2  -  Pescadero 

Loma  Mar  -  Half  Moon  Bay 
Loma  Mar  -  Half  Moon  Bay* 
Loma  Mar  -  Ano  Nuevo 


Worley  -  Half  Moon  Bay* 

Worley  -  Gazos  * 

Worley  -  Lobitos  * 

Worley  -  Ano  Nuevo* 

Worley  -  State  Highway  No. 

Bean  Hollow  -  Half  Moon 

Bay 

Bean  Hollow  -  Half  Moon 

Bay 

Bean  Hollow  -  Pescadero 

Bean  Hollow  -  Ano  Nuevo 

Gazos  -  Ano  Nuevo 

Gazos  -  Cascade  Creek 

Gazos  -  Pescadero 

Gazos  -  Pescadero 

Gazos  -  Pescadero 

Gazos  -  Half  Moon  Bay 

1* 


Whitehouse  -  State  Highway  No.  1 

Pescadero  -  Purisima 
Pescadero  -  Ano  Nuevo 


1,500 


16,000 


8,000 


51,000 


90 


3,800 
14,500 

20,000 
18,000 

350 
760 

3,900 
16,000 

4,000 
18,000 

70 

880 

1,500 

10,600 

1,500 

30,000 
9,000 

5,000 

300 

320 

50 

2,700 


14,500 

51,000 

2,400 

4,000 

30,000 

840 

16,000 

109,000 

5,360 

8,000 

90,000 

2,860 

3,500 

57,000 

i,i4o 

6,500 

90,000 

2,660 

3,000 

32,000 

480 

9,100 

63,500 

2,250 

4,500 

37,000 

1,270 

5,000 

18,000 

510 

16,000 

90,000 

4,480 

8,000 

90,000 

2,860 

2,000 

11,000 

i4o 

1,600 

42,000 

470 

1,600 

27, 000 

300 

1,600 

17,000 

190 

2,000 

40, 500 

530 

7,000 

43,000 

1,200 

5,000 

40,500 

810 

16,000 

115,000 

5,640 

1,500 

4,000 

40 

12,100 

54,000 

2,160 

2,000 

50, 000 

650 

*Water  diverted  from  a  dam  at  the  Pescadero  site. 
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CHAPTER  VI.   FORMULATION  OF  STAGED  DEVELOPMENT  PLANS 
TO  MEET  ULTIMATE  SUPPLEMENTAL  WATER 
REQUIREMENTS 

The  current  and  projected  development,  water  utilization, 

water  requirements,  and  available  water  supplies  of  the  coastal 

area  of  San  Mateo  County  are  discussed  in  Chapters  II,  III,  and 

I  IV.   Project  units  which  could  physically  develop  and  deliver  the 

{  needed  water  supplies  are  described  and  evaluated  in  Chapter  V. 

!  The  first  half  of  this  chapter  presents  6  staged  development  plans 

j  composed  of  combinations  of  the  project  units  evaluated  in 
I 

Chapter  V. 

The  topography  of  the  coastal  area  is  such  that 
development  will  occur  in  a  narrow  strip  along  the  coast.   This 
geographical  feature  requires  that  all  plans  meet  project  require- 
ments in  essentially  the  same  way,  i.e.,  store  and  conserve 
water  in  some  watershed(s)  and  distribute  it  along  the  coast 

,  by  means  of  conveyance  pipelines.   The  6  plans  evaluated  meet 

I 

;  this  requirement  and  are  staged  to  meet  the  supplemental  water 

requirements  as  they  develop. 

I 

i 

I  In  the  second  half  of  this  chapter,  the  benefits  and 

I  costs  of  each  of  the  plans  are  evaluated  to  determine  economic 

!  justification.   The  economically  justified  plan  which  appears 

I 

!  to  offer  the  opportunity  to  maximize  net  benefits  and  which  best 

i 

meets  the  needs  and  desires  of  the  local  area,  considering  all 

aspects  of  resources  management,  is  recommended  for  feasibility 

j  study  by  an  area-wide  local  agency  with  the  powers  to  implement 

water  resources  development. 
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Development  of  a  firm  water  supply  can  be  accomplished 
by  use  of  one  of  two  basic  concepts  of  development.   Under  the 
first  of  these  concepts,  the  ultimate  supplemental  water 
requirement  would  be  met  by  construction  of  relatively  large 
reservoirs  in  two  or  three  watersheds.   This  concept  would  have 
the  advantage  of  providing  the  greatest  deterrent  against 
inflation  and  of  producing  more  opportunities  for  fresh  water 
recreation.   It  would  have  the  disadvantage  of  requiring  large 
capital  outlays  when  the  demand  for  water,  and  the  resulting 
repajmient  capacity,  is  small. 

The  second  concept  is  to  construct  small  reservoirs  on 
several  watersheds.   This  method  gains  the  economic  advantages 
of  more  staging  and  smaller  initial  capital  outlays  which  would 
tend  to  minimize  financing  problems.   Disadvantages  would  be  the 
possibility  of  increased  construction  and  rights-of-way  costs 
and  the  chance  that  urbanization  would  preclude  development  of 
a  site. 

Comparison  of  Alternative  Combinations  of  Project 
Units  for  staged  Development  Plans 

The  project  units  described  in  Chapter  V  can  be  combined 
in  a  number  of  staged  plans  which  will  meet  the  ultimate 
supplemental  water  requirements  of  the  coastal  area  of  San  Mateo 
County.   Since  the  date  at  which  these  requirements  will -occur  is 
difficult  to  define,  a  50-year  period  of  analysis,  from  1970  to 
2020,  was  chosen  to  form  a  basis  for  comparing  the  alternative  plar; 
Each  plan  is  divided  into  two  parts:  the  units  required  during  the 
period  of  analysis  and  the  units  required  after  the  year  2020. 
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The  method  of  comparison  selected  consisted  of 
defining  alternative  plans  of  development  which  would  supply 
the  ultimate  supplemental  water  requirements ^  staging  the 
units  of  the  plan  needed  to  meet  the  Increasing  supplemental 
requirements  during  the  period  of  analysis ,  and  determining 
the  present  worth  of  the  costs  incurred  during  the  period  of 
analysis . 

Two  of  the  plans  Involve  considerable  pumping  costs 
for  diverting  water  to  off stream  storage.   Since  the  cost  of 
this  pumping  is  appreciable^,  two  power  sources  were  considered, 
The  first  of  these  was  private  power  which  is  presently  avail- 
able in  the  area.   The  second  source  was  public  preference 
power.   The  potential  availability  of  Northwest  and  Canadian 
Treaty  power  is  the  basis  for  the  use  of  public  power  rates. 
It  was  found  that  there  was  essentially  no  difference  in  the 
cost  of  power  from  the  two  sources  because  of  the  method  of 
operating  pumped  diversions  with  large  power  requirements 
during  periods  of  high  flow.   During  most  months,  minimum 
billing  rates  which  are  almost  Identical  for  the  two  sources 
would  apply.   Since  private  power  is  available  in  the  area, 
private  power  rates  were  used. 

The  six  alternative  plans  evaluated  are  presented 
in  Table  45.   Each  plan  will  meet  the  ultimate  supplemental 
water  requirements  of  the  investigation  area  and  each  plan  is 
staged  to  meet  the  supplemental  requirements  through  the  year 
2020.   Table  45  shows  the  year  construction  of  each  staged 
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project  unit  is  to  be  completed  and  the  yield  of  the  staged 
plan  when  the  units  are  added.   The  additional  storage  and 
diversion  units  needed  to  meet  ultimate  supplemental  require- 
ments are  also  shown.   Gross  storage  is  shown  for  dam  and 
reservoir  unitSj  pumping  plant  capacity  is  shown  for  diversion 
units,  and  maximum  expected  annual  use  is  shown  for  pipeline 
units.   Plans  1  through  4  are  shown  on  Plates  6  through  9, 
respectively. 
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TABLE 

45 

ALTERNATIVE  STAGED 

DEVELOPMENT  PLANS 

year  to  be 
completed 

, Project  Units 

''   Dam  and  reservoir 
:  (gross  storage  In 
:        feet) 

units    : 
acre-    : 

Diversion  units 
( pumping  plant 
capacity  in  cfs) 

Pipeline  units 
(maximum  expected  annual 
use  In  acre-feet) 

Cumulative  firm  annual 
yield 
(acre-feet) 

Plan  No.  1 

1970 

Gazos  No.  1 

(48,500) 

- 

Gazoa 
Gazos 

-Ano  Nuevo       (1,600) 
-Pesoadero       (2,000) 

4.790 

1975 

- 

Butans 

(150) 

Gazoa 

-Half  Moon  Bay   (8,000) 

9,600 

1987 

ddl.  Units 
after  2020 

Bean  Hollow 

Dennlston 
Purlslnia  No.  1 
Lobitos 
Whitehouse 

(72,500) 

6,700 
16,800 
7,600) 
7,400) 

fescadero 
Enlarged  Pescadero 

Plan  No.  2 

(250) 
(500) 

Bean 
Moor 

Hollow-Half 
Bay            (8,000) 

19,600 
27, 500 
31,400 
32,900 
34,400 

1970 

Bean  Hollow 

< 25, 000) 

Butano 

(150) 

Bean 
Bean 

iiollow-flno  Nuevo  1,600^ 
Hollow-Pescadero  2,000' 

3.000 

11975 

- 

Pesca'dero 

(150) 

Bean 
Bay 

Hollow-Half  Moon 

(8,000) 

10.000 

1986 

■Enlarged  Bean  Hollow(72.  500) 

Enlarged  Pescadero 

(250) 

- 

19,600 

1991 

- 

- 

Bean 
Bay 

Hollow-Half  Moon 

(8,000) 

19,600 

ddl.  Units 
after  2020 

Gazos  No.  1 
Denniston 
Purislma  No.  jL 
Lobitos 

(48,500 

6,700 

(16,800 

(  7,600, 

Enlarged  Pescadero 
Plan  No.  3 

(500) 

27, 500 
29,000 
32.900 
34,400 

1970 
1975 
,1991 

Loma  Mar  No.  2 

(95,300) 

- 

Loma 
Loma 
Loma 

Mar-Ano  Nuevo     3, 500' 
Mar-Half  Moon  Bay  8,  OOO' 
Mar-Half  Moon  Bay  8,000 

19.500 
19,  500 
19,  500 

ddl.  Units 
after  2020 


Gazos  No.  1 
Purislma  No.  1 
Denniston 


(48,500) 
(16,800) 
(  5,700) 


(150) 


29,000 
32,900 
34,400 


Plan  No.    4 


1I970 
■1975 


idl.    Units 
after  2020 


San  Gregorio  No.    2      (83,200) 


Gazos  No.    1 
P\irlsima  No.    1 
Denniston 


48,500]    Butano 
16,800) 
6,700) 


Plan  No.  5 


(150) 


1970 
1975 

Worley 

(25,000) 

- 

1977 

Purislma  No.  1 

(16,800) 

- 

1966 

Gazos  No.  1 

(48.500) 

- 

^oes 

- 

Butano 

(150) 

Idl. 
ifter 

Jnits 
2020 

Bean  Hollow 

(72,500) 

Pes 

Dadero 

Plan  No.  6 

(400) 

'l970 

Gazos  No.  1 

(21,000) 

- 

1975 

Purislma  No.  1 

(16,800) 

- 

1979 

Denniston 

(  5,700) 

- 

jt982 

Lobitos 

(  7,600) 

- 

|i983 

Worley 

(25,000) 

- 

I'OIO 

Whitehouse 

(  7,400) 

- 

Idl.  Units 
1  ifter  2020 

Bean  Hollow 

(72.500) 

Pescadero 

(400) 

San  Gregorlo-Ano  Nuevo(  6,000) 
San  Gregorio-Half  Moon 
Bay 


Worley-Ano  Nuevo 
Worley-Half  Moon  Bay 

Purislma  No.  1-State 

Highway  No.  1 
Gazos -Pescadero 


6.000) 

20,000 

14,500) 

20,  000 

29, 000 
32,900 
34,400 

3,000) 
16,000, 

6,800 
6,800 

3,900) 
7,000) 

10,700 
15,400 

i9,aoo 

34,400 

Gazos-Pescadero  (  5,000) 
Gazos-Ano  Nuevo  (  1,600) 
Purlsima-Half  Moon  Bay(l4,500) 

Dennlston-Moss  Beach  (  1,500) 

Lobitos -Purislma      (10, 600) 

Worley-Lobitos        (  9,100) 


Whitehouse-State 
Highway  No.  1 


(  1,500) 


4,700 

8,600 

10, 100 

11,600 

l8,4oa 

19,900 
34,400 
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The  6  alternative  plans  of  development  defined  in 
Table  45  reflect  the  two  basic  concepts  of  development  defined 
at  the  beginning  of  the  chapter  and  combinations  of  them.   The 
present  worths  of  the  alternatives,  using  a  4  percent  interest 
rate,  are  presented  in  Table  46, 

TABLE  46 
PRESENT  WORTH  OF  ALTERNATIVE  STAGED  DEVELOPMENT  PLANS* 


Present  worth 

of 

Present  worth 

Total  present 

Plan 

capital  costs 

of  O.M.  &  R. 

worth 

No. 

(;;i,ooo) 

(!J1,000) 

($1,000) 

1 

16,950 

6,390 

23,340 

2 

13,590 

6,470 

20,060 

3 

16,560 

3,660 

20,220 

4 

18,740 

2,510 

21,250 

5 

23,120 

3,520 

26, 640 

6 

25,130 

2,570 

27,700 

*For  t 

:he  50-year  period 

of 

analysis,  1970-2020. 

Economic  Justific 

;at 

ion  of  the  Staged 

Development  Plans 

The  test  of  economic  justification  for  most  public  works 
projects  is  a  ratio  of  project  benefits  to  project  costs  in  excess 
of  unity.   The  preceding  section  presented  an  evaluation  of  present 
worth  of  the  costs  of  6  alternative  staged  development  plans 
which  meet  the  supplemental  water  requirements  through  the  period 
1970-2020.   The  following  paragraphs  present  an  evaluation  of  the 
benefits  creditable  to  the  plans. 

The  measure  of  urban  water  supply  benefits  was  taken 
to  be  the  cost  of  an  alternative  supply  from  sources  other  than 
the  coastal  area  of  San  Mateo  County.   There  are  three  readily 
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apparent  methods  which  could  physically  supply  the  required 
water.   The  three  methods  are:   the  Import  of  North  Coast 
water  through  the  State  Water  Facilities;  seawater  conversion 
by  plants  located  in  the  coastal  area;  and  the  import  of  Sierra 
Nevada  water  through  the  City  of  San  Francisco's  Hetch  Hetchy 
system.   The  latter  alternative  is  considered  to  be  the  most 
practical  and  least  costly.   The  City  of  San  Francisco  is 
presently  supplying  water  to  the  Coastslde  County  Water  District, 
although  it  does  not  consider  the  coastal  area  to  be  part  of  its 
permanent  service  area.   For  the  purpose  of  measuring  urban 
water  supply  benefits,  however,  San  Francisco  water  will  be 
considered  the  alternative  source. 
,  Since  the  Coastslde  County  Water  District  is  presently 

using  San  Francisco  water,  the  amount  they  pay  for  it  is 
I  considered  a  measure  of  the  alternative  cost.   For  the  period 
■  1956-57  through  1963-64,  Coastslde 's  average  weighted  cost  of 
:  water  was  $o2.50  per  acre-foot.   This  charge  is  for  water  on 
I  Pilarcitos  Creek.   Distribution  costs  are  additional  and  would 

:  be  appreciable  for  other  parts  of  the  investigation  area.   Use 

I 
t 

I  of  this  amount  as  the  unit  benefit  for  urban  water  supply  gives 
;  minimum  benefit  for  this  purpose.   The  present  worth  of  urban 
I  water  supply  benefits  for  the  period  1970  to  2020,  using  a  unit 
!  benefit  of  $82.50  per  acre-foot  and  a  4  percent  interest  rate,  is 
$12,040,000. 

The  measure  of  agricultural  water  supply  benefits  is 

I  the  return  to  land  and  water  resulting  from  irrigation.   For  a 

given  crop,  the  return  to  land  and  water  is  the  difference 
I 

i  between  gross  income  per  acre  and  costs  per  acre.   Application 


-133- 


of  the  applied  water  requirement  factor  for  the  given  crop  puts 

it  on  a  per  acre-foot  basis. 

Payment  capacity  is  a  measure  of  the  price  that  can  be 

paid  for  water  and  still  allow  a  reasonable  profit  on  the  farm 

enterprise.   It  is  defined  as  the  difference  between  the  return 

to  land  and  water  and  the  return  to  land.   Table  47  summarizes 

the  agricultural  economics  of  the  coastal  area. 

TABLE  47 

AGRICULTURAL  INCOME,  COSTS,  AND  PAYMENT  CAPACITY 
FOR  IRRIGATED  CROPS  IN  THE  COASTAL  AREA  OF  SAN 

MATEO  COUNTY 


'.Applied  water 

:Gross 

:Total 

: Return 

Ti 

0   land. 

Payment 

:  requirement 
:  a. f. /acre 

: income 
:  $/  acre 

:costs 
:$/ acre 

:   and  wa 

ber 

capacity 

Crop 

: $/acre : 

t: 

'a.f.  . 

$/a.f. 

Brussels 

Sprouts 

1.2 

1,220 

1,025 

195 

160 

85 

Artichokes 

1.7 

675 

600 

75 

45 

30 

Misc.  Truck 

0.75 

625 

545 

80 

105 

65 

Strawberries 

3.0 

3,120 

2,525 

595 

200 

165 

Flowers 

2.5 

4,640 

4,055 

585 

235 

174 

Irrigated 

Pasture 

2.0 

135 

110 

25 

13 

8 

The  present  worth  of  the  agricultural  water  supply 
benefits  was  computed  by  applying  the  data  in  Table  47  to  the 
supplemental  water  requirements  for  projected  crop  patterns  as 
determined  in  Chapter  II.   The  present  worth  of  the  agricultural 
water  supply  benefits  for  the  period  1970  to  2020,  using  a  4  percen 
interest  rate,  is  estimated  to  be  $8,720,000. 

The  present  worths  of  the  recreation  development  costs 
for  five  selected  reservoirs  were  presented  in  Chapter  V.   Esti- 
mates of  recreation  use  at  the  selected  facilities  have  also 
been  computed.   These  estimates  of  recreation  use,  presented  in 
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Appendix  D,  together  with  a  distribution  of  distances  traveled 
by  the  recreation  user,  have  been  used  to  estimate  the  recreation 
benefits  by  the  consumer  surplus  method.   This  method  measures 
the  recreation  benefits  from  the  mileage  costs  of  traveling  to 
and  from  the  recreation  area.   The  Department  uses  a  minimum 
value  of  $0.50  per  visitor-day  for  day  use.   This  minimum  was 
used  for  all  reservoirs  since  their  computed  values  were  less. 
Estimates  of  the  present  worth  of  recreation  benefits  and  recrea- 

I  tion  costs  for  a  50-year  period  and  the  benefit-cost  ratio  for 

; recreation  are  presented  in  Table  48. 

TABLE  48 
RECREATION  BENEFITS,  COSTS,  AND  BENEFIT-COST  RATIOS 


:  Present  worth 

Present  wor 

th 

:   of  benefits 

of  costs 

Ben 

ef it-cost 

Reservoir 

($1,000) 

( SI, 000) 

ratio 

Denniston 

379 

533 

0.71 

Purlsima  No.  1 

2,811 

3,288 

0.85 

Worley 

1,371 

3,799 

0.36 

Pigeon  Point 

10,317 

12,798 

0.81 

Bean  Hollow 

6,190 

7,756 

0.80 

None  of  the  recreation  developments  evaluated  have  a 

Ifavorable  benefit-cost  ratio  under  the  criteria  used.   Since  the 

I 

■principles  of  project  formulation  specify  that  the  separable 
'posts  of  a  project  purpose  be  less  than  the  benefits  of  that 
purpose,  recreation  facilities  were  not  included  in  the  evaluation 
of  the  selected  alternatives.   It  is  possible  that  recreation 
development  costs  could  be  reduced  by  using  lower  development 
standards  for  facilities  and  without  significantly  affecting  projected 
■■ecreation  use.   Furthermore,  the  consumer  surplus  method  gives 
relatively  low  unit  values  for  recreation  benefits  in  the  San 
'rancisco  Bay  Area.   Federal  agencies  have  used  a  minimum  value 
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of  $1.00  for  projects  in  the  Bay  area.   Although  justified  recrea- 
tion development  may  be  possible,  the  alternative  staged  developmet 
plans  are  evaluated  on  the  basis  of  water  supply  only. 

The  total  present  worth  of  the  urban  and  agricultural 
water  supply  benefits  for  the  period  1970  to  2020  is  $20,760,000. 
The  benefit-cost  ratios  for  the  6  alternative  staged  development 
plans  are  presented  in  Table  49. 

TABLE  49 

BENEFIT- COST  RATIOS  FOR  ALTERNATIVE  STAGED 
DEVELOPMENT  PLANS 


Present  worth 
of  benefits 
1970-2020 
($1,000) 


Present  worth 
of  costs 
1970-2020 
($1,000) 


Plan  no. 


Benefit-cost  ratio 


1 
2 

3 
4 

5 
6 


20,760 
20,760 
20,760 
20,760 
20,760 
20,760 


23,340 
20,060 

20, 220 
21,250 
26,  64o 
27,700 


0.89 
1.03 
1.03 
0.98 
0.78 
0.75 


Multiple  Resource  Management  Considerations 

On  the  basis  of  the  benefit-cost  ratio  in  Table  49, 
Plans  2  and  3  are  economically  justified.   Since  the  ratios 
were  computed  on  a  minimum  basis--a  minimum  value  for  urban 
water  supply  benefits  and  no  consideration  of  possibly  justified 
recreation,  flood  control,  and/or  fish  and  wildlife  enhancement 
purposes--Plans  1  and  4  would  probably  be  justified  if  given 
detailed  study. 
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In  order  to  select  one  of  the  plans  and  recommend  it 
for  feasibility  studies,  it  is  necessary  to  consider  each  plan 
in  light  of  its  effects  on  all  the  resources  of  the  coastal 
area.   The  plan  which  least  disturbs  existing  developments  and 
which  offers  the  best  opportunity  for  enhancing  the  coastal 
area's  resources  would  be  the  one  recommended.   The  following 
paragraphs  discuss  the  advantages  and  disadvantages  of  the 
4  plans. 

Plans  1  and  2  are  essentially  the  same.   Both  use 
diversions  from  Butano  and  Pescadero  Creeks.   Under  Plan  1  the 
dam  on  Gazos  Creek  would  be  constructed  first,  then  the  dam  on 
Arroyo  de  los  Frijoles  (Bean  Hollow).   Under  Plan  2,  Bean  Hollow 
would  be  constructed  first  and  the  dam  on  Gazos  Creek  would  be 
one  of  the  additional  units  required  to  meet  the  ultimate 
supplemental  requirements. 

The  plans  would  have  the  advantages  of  minor  dislocation 

of  existing  development  and  the  creation  of  recreation  opportunities 

where  none  presently  exist.   A  disadvantage  would  be  the  elimination 

of  a  very  small  run  of  steelhead  on  Gazos  Creek. 

i  During  the  initial  period  Plan  1  would  offer  more 

: reservoir  surface  area  but  Plan  2  would  offer  more  lands  developable 

1  for  recreation.   Plan  2  would  also  reduce  the  amount  of  land  required 
I 

! f or  project  purposes  during  the  initial  period.   The  major  drawback 
to  Plan  1  is  its  less  favorable  benefit-cost  ratio  when  compared 

-  to  Plan  2. 

1  On  the  basis  of  the  foregoing  conditions.  Plan  2  is 

considered  superior  to  Plan  1  and  Plan  1  is  not  considered  further. 
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Plan  3  would  consist  of  a  large  reservoir  at  the 
Loma  Mar  No.  2  site  on  Pescadero  Creek.   The  dam  in  this  plan 
would  block  a  major  run  of  steelhead  which  is  considered  to  be 
one  of  the  15  most  important  runs  in  Northern  California.   The 
reservoir  would  completely  inundate  San  Mateo  County's  Memorial 
Parkj  several  organization  campgrounds,  and  numerous  private 
homes.   It  would  also  inundate  part  of  Portola  State  Park.   The 
damage  to  these  natural  resources  is  considered  sufficient  to 
preclude  recommendation  of  this  plan. 

The  recreation  potential  of  Plan  4  is  the  greatest 
of  the  plans  considered.   Although  the  plan  also  offers  an 
opportunity  to  provide  flood  protection  by  reservoir  storage, 
it  is  believed  that  channel  improvements  would  be  more  economical 
This  plan  would,  however,  displace  some  of  the  existing  recreatloi 
connected  with  the  creek.   It  would  also  inundate  areas  used  for 
summer  home  developments,  another  form  of  recreation.   The  San 
Gregorio  Creek  Valley  is  one  of  the  most  attractive  and  developab:,' 
areas  on  the  coast.   Plan  4  would  Inundate  a  large  portion  of  the 
valley  and  prevent  development.   This  would  lower  the  potential 
tax  base  of  the  coastal  area  and  the  resulting  ability  to  finance 
the  needed  water  resources  development  projects. 

Recommended  Staged  Development  Plan 

Both  Plans  2  and  4  can  develop  the  water  supplies  needei 
for  the  coastal  area  of  San  Mateo  County.   A  comparison  of  the 


■138- 


advantages  and  disadvantages  of  the  two  plans,  however,  indicates 
that  Plan  2  would  provide  the  needed  supplies  with  the  least 
interruption  of  other  resources.   Plan  2  is  economically  justified 
under  the  criteria  used  for  evaluation,  while  Plan  4  is  not  quite 
justified.   For  these  reasons.  Plan  2  is  selected  and  is  recommended 
for  feasibility  study. 

The  recommended  staged  development  plan.  Plan  2,  is 
based  on  the  diversion  of  Butano  Creek  and  Pescadero  Creek  waters 
to  offstream  storage  in  Bean  Hollow  Reservoir.   The  units  of  the 

plan  are  presented  in  Table  45  and  are  shown  on  Plate  7. 

I 

i  The  initial  units  of  the  recommended  plan,  to  be 

completed  in  1970,  consist  of  a  25,000  acre-foot  reservoir  at 
Bean  Hollow,  a  150  second-foot  diversion  on  Butano  Creek,  and 
conveyance  pipelines  to  the  Ano  Nuevo  and  Pescadero  areas. 

Increasing  demands  for  supplemental  water  supplies 
require  completion  of  a  150  second-foot  diversion  on  Pescadero 

I  Creek  and  a  conveyance  pipeline  to  the  Half  Moon  Bay  area  by  1975. 
These  additional  works  would  increase  the  firm  annual  yield  of 

■  the  project  from  the  3^000  acre-feet  supplied  by  the  initial 
works  to  10,000  acre-feet. 

In  1986,  Bean  Hollow  Reservoir  would  be  enlarged  from 
25,000  acre-feet  to  72,500  acre-feet  and  an  additional  100 

■  second-feet  of  pumping  plant  capacity  would  be  added  to  the 
Pescadero  Diversion.   These  works  would  Increase  the  firm  annual 

yield  of  the  project  to  19, 6OO  acre-feet  which  is  the  2020 

i 

1  supplemental  water  requirement.   The  final  unit  required  during 

the  50-year  period  of  analysis  would  be  a  second  conveyance 

I  pipeline  to  the  Half  Moon  Bay  area.   This  unit  would  be  required 
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in  1991. 

In  addition  to  the  project  units  required  during  the 
period  of  analysis  to  meet  the  2020  supplemental  water 
requirements.  Plan  2  also  includes  the  additional  storage  and 
diversion  units  needed  to  meet  the  ultimate  supplemental  water 
requirements.   The  storage  units  are  Gazos  No.  1,  48,500  acre- 
feet,  Purisima  No.  1,  l6,800  acre-feet,  and  Dennis  ton,  6, 7OO 
acre-feet.   A  25O  second-foot  diversion  on  Pescadero  Creek 
would  be  required.   The  combined  yield  of  all  project  units 
in  Plan  2  is  34,400  acre-feet,  the  ultimate  supplemental  water 
requirements. 

Table  50  presents  the  project  units  required  during 
the  period  of  analysis  and  shows  their  year  of  completion, 
capital  cost,  and  annual  operation,  maintenance,  and  replacement 
cost.   The  table  also  lists  the  additional  units  required  to 
meet  the  ultimate  supplemental  water  requirements.   The 
relationship  between  the  supplemental  water  requirements  of 
the  coastal  area  and  the  yield  of  the  recommended  staged 
development  plan  is  shown  graphically  in  Figure  2. 
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TABLE  50 
RECOMMENDED  STAGED  DEVELOPMENT  PLAN 


Year     : 
of 

completion : 


Capital 

cost 
($1,000) 


"   Annual 
O.M.  &  R  cost 
($1,000 


Project 
unit 


Units  to  year  2020 

Bean  Hollow  Dam  &  Reservoir 
Butano  Diversion 
Bean  Hollow-Ano  Nuevo  Pipeline 
Bean  Hollow-Pescadero  Pipeline 
Pescadero  Diversion  No.  1 
Bean  Hollow-Half  Moon  Bay 

Pipeline  No.  1 
Enlarged  Bean  Hollow 

Dam  and  Reservoir 
Enlarged  Pescadero  Diversion 

No.  1 
Bean  Hollow-Half  Moon  Bay 

Pipeline  No.  2 

Total  capital  cost  of  units 
required  during  period  of 
analysis,  1970-2020 


1970 
1970 
1970 
1970 
1975 

4,020 

1,100 

470 

140 

2,100 

8.2 
55.4 
11.6 

5.5 
113.6 

1975 

2,860 

76.8 

1986 

4,200 

13.1 

1986 

520 

71.8 

1991 

2,860 

76.8 

18,270 


Additional  units  required  after  2020  to  meet  ultimate  supplemental 
water  requirements : 

Gazos  No.  1  Dam  and  Reservoir 

Denniston  Dam  and  Reservoir 

Purisima  No.  1  Dam  and  Reservoir 

Lobitos  Dam  and  Reservoir 
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CHAPTER  VII.   POSSIBILITIES  FOR  FINANCING 
THE  STAGED  DEVELOPMENT  PLAN 


.  The  extent  and  rate  of  water  development  in  the  coastal 

: area  of  San  Mateo  County  will  be  controlled  by  the  ability  to 
' secure  financing  for  water  development  projects.   To  determine 
.  the  sources  of  funds  available  to  finance  a  water  development 

project,  it  is  necessary  to  have  a  specific  construction  proposal 

for  the  lending  agency  to  consider.   All  lending  agencies  limit 
'the  degree  of  risk  they  are  willing  to  assume  and  the  purposes 

for  which  they  will  lend  money.   The  test  of  financial  feasibility 
'iSj  in  essence,  an  examination  of  the  willingness  and  ability 
■of  the  borrower  to  repay  the  costs.   While  such  an  examination 
:is  beyond  the  scope  of  this  bulletin,  an  appraisal  of  some 

of  the  potential  sources  of  financing  is  considered  appropriate. 

The  potential  sources  of  money  are  private,  state,  and  federal; 

some  projects  may  involve  all  three. 

Private  Financing 

The  type  and  extent  of  private  financing  appropriate 
ito  any  specific  project  depends  upon  the  scale  and  nature  of 
:the  project.   For  example,  individual  wells  may  be  financed 
Idlrectly  by  the  owner  without  recourse  to  any  lending  agency; 
lit  is  very  seldom  that  larger  scale  projects  such  as  dams  and 
reservoirs  can  be  financed  by  this  means.   In  the  case  of 

iprojects  constructed  by  organized  water  districts  and  cities, 

I 

j^iapital   expenditure   programs    for  water  resource   development 
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of  relatively  small  magnitude  are  often  financed  through 
current  taxes  and  water  sales.   Larger  scale  development 
programs,  however,  are  financed  by  the  issuance  and  sale 
of  either  general  obligation  or  revenue  bonds  in  nearly  all 
instances.   General  obligation  bonds  are  backed  by  the  full 
faith  and  credit  of  the  issuing  agency.   Repayment  of  general 
obligation  bonds  is  guaranteed  by  the  revenue  from  the 
project,  plus  the  taxing  power  and  all  sources  of  revenue 
of  the  issuing  agency;  revenue  bonds  are  repaid  by  revenues 
from  the  specific  project  for  which  the  bonds  were  issued. 

In  general,  agencies  that  would  have  a  direct  and 
overlapping  debt,  including  the  cost  of  the  project,  of  less 
than  about  25  percent  of  their  assessed  valuation,  can  expect 
to  sell  bonds  at  a  reasonable  interest  rate.   When  outstanding 
indebtedness  exceeds  25  percent,  interest  rates  tend  to  rise. 
If  the  indebtedness  becomes  great  enough  the  bonds  become 
unsaleable.   In  general,  revenue  bonds  involve  a  higher  risk 
and  may  be  expected  to  bear  somewhat  higher  interest  rates 
than  general  obligation  bonds.   The  bonding  capacity  of  the 
investigation  area  is  limited  because  its  assessed  valuation 
is  relatively  low. 

State  Financial  Assistance 

State  financial  assistance  to  local  water  development 
projects  may  be  available  under  the  Davis-Grunsky  Act,  Chapter 
of  Part  6,  Division  6  of  the  California  Water  Code,  in  the  form 
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of  loans  or  grants  or  both.   Under  certain  circumstances,  the 
State  may  participate  directly  In  the  project. 

State  Participation 

The  State  may  participate  In  the  construction  of  a 
project  If  It  appears  desirable  In  the  public  Interest  to 
construct  a  larger  project  than  required  to  supply  the  needs 
of  the  local  agency  proposing  development.   An  example  would 
be  the  case  where  an  agency  proposes  to  build  a  small  dam 

i  and  reservoir  at  the  only  site  well  suited  for  a  larger 
structure  to  serve  additional  potential  water  users,  and  where 
construction  of  the  larger  project  would  be  mutually  beneficial 
to  all  parties  concerned.   In  such  a  situation, the  State  may 
take  part  In  planning,  designing,  constructing,  operating,  and 

^maintaining  the  project,  and  may  finance  those  costs  of  the 
project  In  excess  of  the  cost  necessary  to  meet  the  requlre- 

iments  of  the  agency  planning  the  smaller  structure.   Legislative 

I  authorization  and  specific  appropriation  of  funds  are  required 

i f or  State  participation. 


I  Loans 

The  Department  of  Water  Resources,  with  the  prior 
japproval  of  the  California  Water  Commission,  may  lend  up  to 
'4.0  million  dollars  for  any  one  project.   The  project  must  be 
■primarily  for  domestic,  municipal,  agricultural,  or  Industrial 

i 

[purposes,  and  the  loan  is  limited  to  that  portion  of  the 
iproject  that  cannot  be  financed  from  other  sources  on  reasonable 
.terms.   Loans  may  be  made  in  excess  of  4.0  million  dollars  for 
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projects  when  so  authorized  by  the  Legislature.   The  principal 
and  Interest  of  these  loans  must  be  repaid  within  a  maximum 
period  of  50  years.   When  justified,  a  delay  of  up  to  10 
years  In  repayment  of  the  principal  of  such  loans  may  be        | 
authorized  to  allow  for  a  period  of  development. 

The  Davls-Grunsky  Act  also  provides  for  financial 
assistance  to  public  agencies  for  the  preparation  of  feasibility 
reports  on  proposed  water  development  projects  which  have  obtalrK;] 
a  favorable  preliminary  determination  of  eligibility  from  the 
Department  of  Water  Resources.   Loans  for  feasibility  reports 
may  be  made  up  to  $50,000,  provided  funds  cannot  be  obtained 
from  other  sources  on  reasonable  terms.   Such  loans,  with 
Interest,  must  be  repaid  within  10  years,  even  If  the  project 
Is  found  to  be  Infeaslble. 

After  feasibility  has  been  determined  and  the 
application  Is  approved,  the  cost  of  preparing  the  detailed 
construction  designs  and  specifications  can  also  be  covered 
by  the  loan  for  the  project. 

Grants 

The  Davls-Grunsky  Act  provides  for  grants  for  projects 
which  include  a  dam  and  reservoir.   These  grants  may  be  for  the 
portion  of  the  cost  of  the  dam  and  reservoir  allocated  to 
recreation  and  the  portion  of  the  cost  of  the  project  allocated 
to  fish  and  wildlife  enhancement.   Additional  amounts,  not  to 
exceed  25  percent  of  the  sum  of  the  above  two  grants  can  be 
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made  available  for  the  initial  water  supply  and  sanitary 
facilities  required  for  the  recreation  area.   The  Department, 
with  the  approval  of  the  California  Water  Commission,  can 
'  make  grants  up  to  a  total  amount  of  $400,000.   Larger  grants 
require  authorization  by  the  Legislature. 

Federal  Programs 

Various  forms  of  federal  financing  are  available 

i  for  local  water  development  project  assistance.   The  most 
I 

■  significant  programs  include  the  Small  Reclamation  Project 

Act  (Public  Law  984),  the  Watershed  Protection  and  Flood 

! 
Prevention  Act  (Public  Law  566),  the  flood  control  programs  of 

the  U.  S,  Army  Corps  of  Engineers,  and  Public  Facility  Loans 
(Public  Law  345).   In  the  first  three  programs,  provisions  are 
made  for  nonreimbursable  federal  contributions  for  multiple- 
purpose  projects  involving  flood  control  and  wildlife  enhancement 
The  second  and  third  Programs  also  have  provision  for  federal 
contributions  for  recreation. 

I  Small  Reclamation  Project  Act 

j  Public  Law  984  (84th  Congress)  provides  assistance 

:  to  small  irrigation  projects.   This  law  authorizes  the  Secretary 

I  of  the  Interior,  through  the  Bureau  of  Reclamation,  to  lend  a 

i  maximum  of   5  million  dollars  on  a  project  that  does  not  exceed 

10   million  dollars.   The  act  also  authorizes  grants  up  to 

.  5  million  dollars  for  flood  control  and  fish  and  wildlife  enhance- 
i 

I  ment  where  benefits  to  the  general  public  welfare  can  be 

substantiated.   However,  the  combination  of  loan  and  grant  may  not 
■  exceed  the  5  million  dollar  maximum  for  any  single  project. 
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Grants  may  be  authorized  even  though  no  loan  Is 
requested,  provided  Irrigation  Is  the  primary  project  purpose 
and  the  cost  of  the  irrigation  project  will  be  borne  by  the 
local  interests  applying  for  the  grant.   The  irrigation 
project  may  provide  a  domestic,  industrial  or  municipal 
water  supply,  as  well  as  commercial  power,  provided  these 
functions  are  incidental  to  the  Irrigation  project. 

That  portion  of  the  loan  properly  allocated  to 
Irrigation  of  lands  is  interest  free  except  for  single  owner- 
ships in  excess  of  l60  acres  (320  acres  for  a  man  and  wife 
under  community  property  laws).   Interest  must  be  charged 
on  the  reimbursable  portion  of  the  project  costs  chargeable 
to  providing  irrigation  benefits  to  lands  in  excess  of  l60 
acres  in  a  single  ownership.   Interest  must  also  be  charged 
on  the  portion  of  the  project  costs  allocated  to  commercial 
power,  domestic,  industrial,  and  municipal  water  uses. 

The  repayment  period  will  be  determined  by  local 
economic  conditions  and  must  be  for  the  shortest  practicable 
time,  but  may  not  exceed  50  years. 

Local  Interests  must  provide  the  necessary  easements 
and  all  costs  of  lands,  and  guarantee  that  it  has  or  can  acquire 
the  necessary  water  rights.   Water  rights  involved  in  a  legal 
controversy  will  prohibit  the  Secretary  of  the  Interior's 
approval  of  the  loan. 

The  law  further  specifies  that  for  projects  costing 
less  than  5  million  dollars  the  local  interests  must  provide. 
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from  sources  other  than  the  federal  loan,  a  part  of  the 
project  construction  costs  up  to,  but  not  to  exceed,  25 
percent  of  the  reimbursable  costs  of  the  project.   For 
projects  costing  over  5  million  dollars,  the  local  interests 
must  pay  all  of  the  costs  over  5  million  dollars,  and  must 
make  the  contribution  that  they  would  have  had  to  make  if 
the  project  cost  had  been  5  million  dollars. 

Local  interests  are  responsible  for  planning, 
building,  operating,  and  maintaining  the  system.   The 
'  Bureau  of  Reclamation  may  be  consulted  to  examine  the  plans 
and  inspect  the  construction  to  determine  if  the  project 
conforms  to  Bureau  standards. 

'  Watershed  Protection  and  Flood  Prevention  Act 

Public  Law  566,  enacted  by  the  83rd  Congress,  authorizes 
the  United  States  Secretary  of  Agriculture,  through  the  Soil 
Conservation  Service,  to  cooperate  with  local  agencies  in  the 

,  planning  and  constructing  of  works  for  improving,  protecting, 

and  developing  the  land  and  water  resources  of  small  upstream 

I 

■  watershed  areas  or  subwatershed  areas.   These  works  can  be  for 

I 

I 

I  conservation,  utilization,  and/or  disposal  of  water. 

Under  the  provisions  of  this  act,  about  50  percent  of 
the  cost  of  the  dam  and  reservoir  allocated  to  irrigation, 
recreation,  and  fish  and  wildlife  enhancement  are  covered  by 
nonreimbursable  federal  contributions.   All  of  the  costs 
allocated  to  flood  control  are  nonreimbursable.   Loans  can  be 
made  for  the  reimbursable  costs  allocated  to  irrigation  and 
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municipal  and  Industrial  water  supply. 

There  are  certain  limitations  on  the  size  and  costs 
of  Public  Law  566  projects.   A  given  reservoir  may  not  store 
more  than  25,000  acre-feet  of  water.   Of  this  amount,  not  more 
than  5,000  acre-feet  may  he  for  flood  water  detention.   The 
maximum  federal  contribution  for  a  watershed  project  is 
5  million  dollars.   The  maximum  loan  authorized  by  Public  Law 
566  is  5  million  dollars  also.   Repayment  of  loans  is  scheduled 
for  the  shortest  practicable  time,  but  may  not  exceed  50  years. 
The  repayment  period  begins  when  the  principal  benefits  begin 
to  accrue  to  the  project. 

Eligibility  requirements  set  forth  by  the  Secretary  of 
Agriculture  specify  that  the  local  interests  must  be  legally 
empowered  to  Install,  maintain,  and  operate  the  works  of 
improvements,-  have  insufficient  funds  and  be  unable  to  borrow 
the  funds  from  a  private  source  at  a  reasonable  interest  rate; 
be  able  to  pay  for  the  loan;  have  the  legal  capacity  for 
obtaining,  giving  security,  and  raising  revenues  for  repayment 
of  the  loan;  and  sponsor,  co-sponsor,  or  agree  to  participate 
in  a  watershed  work  plan  as  set  up  by  the  Soil  Conservation 
Service. 

U.  S.  Army  Corps  of  Engineers  Flood  Control  Projects 

As  part  of  its  flood  control  activities,  the  U.  S. 
Army  Corps  of  Engineers  plans,  designs,  and  constructs 
multiple-purpose  dams  and  reservoirs.   Congressional  authorizatlci 
is  required  for  both  the  planning  and  construction  of  projects. 
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Congressional  appropriation  of  funds  is  required  for  all  three 
stages. 

The  portion  of  the  cost  of  a  U.  S,  Army  Corps  of 
Engineers'  dam  and  reservoir  allocated  to  flood  control  is 
nonreimbursable.   In  addition^  the  specific  costs  of  basic 
recreation  lands  and  facilities  and  the  joint  costs  allocated 
to  recreation,  up  to  25  percent  of  the  total  project  cost, 
are  also  nonreimbursable.   The  Water  Supply  Act  of  1958  provides 
for  loans  for  the  reimbursable  costs.   The  repayment  period 
for  these  loans  is  50  years.   The  U.  S.  Army  Corps  of  Engineers' 
projects  do  not  have  size  or  total  cost  limitations. 

Public  Facility  Loans 

As  authorized  under  Public  Law  3^5  (84th  Congress) 

the  Housing  and  Home  Finance  Administrator  may  purchase 

securities  or  make  loans  to  public  agencies  to  finance  a 

1  project  essential  to  public  health  and  welfare  where  credit 

is  not  otherwise  available  on  reasonable  terms.   Priority 

!is  given  to  applications  of  communities  of  less  than  10,000 

I 

'inhabitants  for  construction  of  basic  public  works  for 

iraunicipal  purposes. 

j  Types  of  Local  Organizations 

There  are  numerous  types  of  public  districts  empowered 
to  deal  with  matters  concerning  water  resources  development.   The 
jlegal  basis  of  these  districts  are  of  two  kinds,  general  act 
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districts  and  special  act  districts.   General  act  districts  are 
formed  under  the  provisions  set  forth  in  the  Water  Code  for  a 
particular  type  of  district.   The  regulations  for  and  powers  of 
a  particular  type  of  district  are  defined  in  the  Water  Code. 
All  districts  of  a  given  kind  are  subject  to  the  same  regulations 
and  have  the  same  powers,  except  where  a  change  has  been  made 
for  a  particular  district  by  an  act  of  the  Legislature.   Special 
act  districts  are  created  whole  and  entire  by  act  of  the 
Legislature.   While  many  districts  have  similar  powers  and  the 
same  title,-  such  as  flood  control  districts,  county  flood  control 
and  water  conservation  districts  and  water  agencies,  they  are 
the  result  of  separate  legislation. 

In  November  1962,    the  Assembly  Interim  Committee  on 
Water  published  a  report  entitled,  "Study  of  Water  District 
Laws".   This  report  analyzes  the  organization,  powers,  and 
duties  of  the  10  most  used  types  of  general  act  districts  and 
of  55  selected  special  act  districts. 

A  detailed  review  of  the  Interim  Committee's  report, 
together  with  a  review  of  the  Water  Code,  and  other  pertinent 
publications,  led  to  the  conclusion  that  three  types  of 
districts  are  suitable  for  meeting  the  coastal  area's  water 
resources  development  needs.   The  district  types  are  the  county 
water  district,  the  county  flood  control  and  water  conservation 
district,  and  the  flood  control  district.   The  first  of  these 
types  is  a  general  act  district;  the  latter  two  are  special 
act  districts. 
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The  powers  of  the  county  water  district  are  very 
broad.   A  county  water  district  has  the  power  of  eminent  domain, 
can  store  and  distribute  water,  has  the  implied  power  to 
accomplish  ground  water  replenishment,  and  can  develop  and 
wholesale  hydroelectric  power  if  the  development  is  incidental. 
In  addition,  it  can  enter  into  contracts  with  the  federal 
government;  construct  and  operate  facilities  for  the  collection, 
treatment,  and  disposal  of  sewage;  acquire,  construct,  and 
operate  fire  protection  facilities;  operate  recreation  facilities 
incidental  to  district  facilities;  and  drain  and  reclaim  land. 

The  powers  of  special  act  districts  vary,  depending  on 
the  legislation  which  created  the  district.   The  various  districts 
of  a  given  type  do,  however,  have  many  powers  in  common.   The 
powers  of  county  flood  control  and  water  conservation  districts 
and  flood  control  districts  are  similar.   In  general,  these 
two  types  of  districts  have  the  power  of  eminent  domain,  can 
store  and  distribute  water,  and  can  replenish  ground  water. 
They  also  have  the  power  to  enter  into  contracts  with  the 
federal  government  in  connection  with  projects  authorized  by 
the  acts  that  established  the  districts. 

Several  types  of  financing  are  available  to  county 
water  districts.   They  are  authorized  to  issue  general 
obligation  bonds,  revenue  bonds,  refunding  bonds,  formation 
warrants,  and  notes.   The  most  common  type  of  financing  allowed 
the  two  special  act  districts  is  the  general  obligation  bond. 
jThese  bonds  are  frequently  restricted  to  use  by  a  zone  within 
the  district. 
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Existing  Agencies 

There  are  presently  three  public  districts  within 
the  investigation  area.   The  San  Mateo  County  Flood  Control 
District  includes  all  of  San  Mateo  County,   The  Coastside 
County  Water  District  serves  the  communities  of  Half  Moon 
Bay,  Miramar,  El  Granada,  and  Princeton.   The  Skyline  County 
Water  District  serves  the  areas  adjacent  to  Skyline  Boulevard, 
the  approximate  eastern  boundary  of  the  investigation  area. 

The  two  county  water  districts  have  the  power  to 
develop  water  needed  for  their  service  areas.   The  San  Mateo 
County  Flood  Control  District  is  not  authorized  to  levy  county- 
wide  taxes.   It  may,  however,  establish  zones  within  the  district 
for  project  purposes.   These  zones  can  levy  taxes  and  issue 
general  obligation  bonds. 

New  Agencies  Needed  for  Water  Development 

To  develop  the  water  supplies  which  will  be  required 
by  the  coastal  area  of  San  Mateo  County,  an  area-wide  local 
organization  will  be  needed.   There  appear  to  be  three  ways  such 
an  agency  could  be  formed.   The  first  of  these  would  be  the 
extension  of  one  of  the  existing  county  water  districts  to 
include  the  entire  coastal  area.   A  second  possibility  would 
be  the  formation  of  a  new  area-wide  county  water  district.   A 
third  way  of  meeting  this  need  would  be  the  establishment  of  a 
zone  of  the  San  Mateo  County  Flood  Control  District,   If  this  raetoc 
was  used,  it  would  be  necessary  to  amend  the  district's  act  to 
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give  it  the  power  to  distribute  water,  a  power  it  does  not 
now  have. 

The  decision  as  to  what  type  of  area-wide  district 
should  be  formed  in  the  coastal  area  lies,  of  course,  with  the 
local  people.   The  three  types  outlined  above  are  possible 
solutions.   The  nature  of  the  problem  does  require  an  area-wide 
district  of  some  kind. 
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CHAPTER  VIII.   CONCLUSIONS  AND  RECOMMENDATIONS 

The  investigation  of  the  water  resources  of  the  coastal 
area  of  San  Mateo  County  has  led  to  a  number  of  conclusions 
regarding  water  problems  associated  with  the  future  development 
of  the  area.   The  conclusions  made  from  the  studies  lead  to 
recommended  actions  necessary  to  solve  anticipated  water  problems. 
The  conclusions  and  recommendations  resulting  from  the  investigation 
are  presented  in  the  following  sections. 

Conclusions 

Conclusions  made  as  a  result  of  the  investigation 
are: 

1.  Future  urban  and  agricultural  development  of  the 
coastal  area  depends  on  adequate  supplies  of  firm  water  and 
on  Improved  transportation  systems. 

2.  Provisions  for  adequate  water  supply  and  transporta- 
tion systems  will  ultimately  lead  to  urbanization  of  the  major 

portion  of  the  coastal  area.   Lands  not  devoted  to  urban  use 
I 

will  have  low  population  densities  and  will  be  used  for 

recreation. 

3.  The  irrigated  agricultural  economy  of  the  area  can  be 
maintained  and  the  production  of  specialty  crops  particularly 
suited  to  the  area  can  be  increased  before  completion  of  the 
urbanization  process. 

!      4.   The  total  annual  supplemental  water  requirements  of  the 

i 

coastal  area  will  Increase  to  19,600  acre-feet  by  the  year  2020. 
I  Under  conditions  of  ultimate  development,  the  supplemental 
requirement  is  estimated  to  be  3'^^  500  acre-feet  per  year. 
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5.  Precipitation  is  the  source  of  developable  water  supplies 
in  the  coastal  area.   The  mean  annual  precipitation  is  32  inches. 
The  mean  annual  runoff  is  142,000  acre-feet. 

6.  The  quality  of  the  runoff  is  adequate  for  domestic, 
agricultural,  and  most  industrial  uses.   Hardness  of  the  water 
of  certain  streams  might  make  softening  desirable. 

7.  Essentially  nonwater-bearing  strata  underlies  most  of 
the  area  and  the  potential  for  supplying  needed  water  by 
groundwater  development  is  small. 

8.  There  are  adequate  damsites  in  the  area  for  the  creation 
of  reservoirs  to  develop  water  supplies  to  meet  the  ultimate 
supplemental  water  requirements. 

9.  The  coastal  area  contains  several  of  the  most  important 
fishing  streams  in  the  San  Francisco  Bay  Area.   Provisions  for 
hatcheries,  stream  releases,  and/or  fishery  pools  will  have  to 
be  included  in  any  project  which  affects  this  resource. 

10.  A  considerable  demand  for  reservoir-associated  recreation 
will  be  generated  by  the  attractiveness  of  the  area.   Individual 
damsites  do,  however,  present  development  problems  because  of 
accessabllity,  amount  of  developable  terrain,  lack  of  vegetative 
and  tree  cover,  and  climate. 

11.  A  staged  development  plan  to  meet  the  2020  supplemental 
water  requirements  based  on  offstream  storage  of  Pescadero  Greek 
and  Butano  Creek  waters  in  Bean  Hollow  Reservoir  is  economically 
justified. 

12.  Orderly  development  of  the  needed  water  supplies  requires 
the  formation  of  an  area-wide  district,  which  would  have  the  powers 
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to  conserve  and  distribute  water  and  to  acquire  and  preserve 
reservoir  sites. 


Recommendations 

As  a  result  of  the  conclusions  drawn  from  the 
studies  made  during  the  investigation^  it  is  recommended 
that  : 

1.  An  area-wide  district ;,  with  powers  to  conserve  and 
distribute  water  and  to  acquire  and  preserve  reservoir  sites 
be  formed.   Such  a  district  may  be  entirely  new^  may  be  a 
strengthened  existing  district ;,  or  may  be  an  expanded  existing 
district . 

2.  The  area-wide  district^  or  if  such  a  district  is  not 
formed,  the  County  initiate  a  feasibility  study  of  the  recom- 
mended staged  development  plan  (Plan  2). 

3.  The  area-wide  district  Insure  that  sufficient  water 
to  sustain  the  growth  of  the  coastal  area  is  available  by 
adopting  and  Implementing  the  plan  resulting  from  the 
feasibility  study. 

4.  The  plan  resulting  from  the  feasibility  study  be 
adopted  by  the  County  Planning  Commission  to  assist  in 
protecting  reservoir  sites. 
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APPENDIX  A 
APPLICATIONS  TO  APPROPRIATE  WATER  IN 
THE  COASTAL  AREA  OF  SAN  MATEO  COUNTY 
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COST  ESTIMATE  AND  DESIGN  DATA  FOR  DENNISTON 
DAM  AND  RESERVOIR 


Stream: 
Location: 
Drainage  Area: 
Type: 


Denniston  Creek 

SW  i.  Sec.  2,  T5S,  R6W 

3.0  square  miles 

Earthfill 


Crest  Elevation(feet  above  sea  level)   260  240 

Height  of  dam  above  streambed(f eet)  l40  120 

Normal  water  surface  elevation  253  233 

Storage  capacity  in  acre-feet  6,700  4,500 

Water  surface  area  In  acres  120  100 

Minimum  pool  in  acre-feet  250  250 

Spillway  capacity  in  cfs  1,700  1,700 

Net  yield  In  acre-feet/year  1,500  1,300 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Rights -of -Way 
Road  Relocation 

Engineering  and 
Contingencies 

Total 


$1,680,000  $1,230,000 

530,000  440,000 

140,000  140,000 

160,000  140,000 


830,000    630,000 
$3,340,000  $2,580,000 


220 

100 

213 

2,900 

80 

250 

1,700 

1,100 


880,000 
370,000 

146,000 
120,000 


490,000 

$2,000,000 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  PURISIMA 
NO.  1  DAM  AND  RESERVOIR 


Stream: 
Location: 
Drainage  Area: 
Type: 


Purisima  Creek 

SEi,  Sec.  16,  NEi,  Sec.  21,  T6S,  R5W 

8. 2  square  miles 

Earthfill 


Crest  Ele vatlon(feet  above  sea  level)   345  325 

Height  of  dam  above  streambed(f eet)  I85  I65 

Normal  water  surface  elevation  330  310 

Storage  capacity  in  acre-feet  l6,800  11,500 

Water  surface  area  in  acres  30O  240 

Minimum  pool  in  acre-feet  1,000  1,000 

Spillway  capacity  in  cfs  6,200  6,200 

Net  yield  in  acre-feet/year  3,900  3,400 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Rights-of-Way 
Road  Relocation 

Engineering  and 
Contingencies 

Total 


$2,910,000  $2,180,000 
680,000  610,000 
150,000  130,000 
480, 000  440, 000 
650,000    650,000 


295 

135 

280 

5,600 

150 

1,000 

7,400 

2,700 


$1,320,000 
590,000 
120,000 
400,000 
650,000 


1.610,000   1,470,000   1,030,000 
$6,480,000  $5,480,000  $4,110,000 
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400 

370 

150 

120 

390 

360 

8,300 

3,900 

170 

110 

1,000 

1,000 

4,500 

6,300 

2,500 

1,800 

COST  ESTIMATE  AND  DESIGN  DATA  FOR  PURISIMA 
NO.  2  DAM  AND  RESERVOIR 

Stream:  Purlsima  Creek 

Location:  SE-f,  Sec.  10,  T6S,  R5W 

Drainage  Area:  6.5  square  miles 

Type:  Earthflll 

Crest  Elevatlon(feet  above  sea  level)   4l5 

Height  of  dam  above  streambed(f eet)  I65 

Normal  water  surface  elevation  405 

Storage  capacity  in  acre-feet  11,100 

Water  surface  area  in  acres  200 

Minimum  pool  in  acre-feet  1,000 

Spillway  capacity  in  cfs  4,500 

Net  yield  in  acre-feet/year  2,900 

Estimated  Cost 

Dam  $2,820,000  $2,260,000  $1,320,000 

Spillway  400,000    470,000    530,000 

Outlet  Works  130,000     120,000     100,000 

Rights-of-Way  350,000    330,000    290,000 

Road  Relocation  300,000    300,000    300,000 

Engineering  and 

Contingencies  1,520,000  1,360,000  1,030,000 

Total  $5,520,000  $4,840,000  $3,570,000 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  LOBITOS 
DAM  AND  RESERVOIR 


Stream: 

Lobitos  Creek 

Location: 

SWi,  Sec. 

22, 

T6S,  R5W 

Drainage  Area: 

3.3  square 

mil 

es 

Type: 

Earthfill 

Crest  Elevatlon(fee 

t  above  sea 

level)   370 

Height  of  dam  above 

streambed( 

feet 

)     170 

Normal  water  surface  elevation 

360 

Storage  capacity  in 

acre-feet 

7,600 

Water  surface  area 

in  acres 

120 

Minimum  pool  in  acre-feet 

250 

Spillway  capacity  in  cfs 

2,300 

Net  yield  in  acre-f 

set/year 

1,500 

Estimated  Cost 

Dam 

$1 

,510,000 

Spillway 

880,000 

Outlet  Works 

190,000 

Rights-of-Way 

80, 000 

Road  Relocation 

250, 000 

Engineering  and 

Contingencies 

950,000 

Total 

$3 

,  860, 000 
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COST  ESTIMATE  AND  DESIGN  DATA  FOR  SAN  GREGORIO 
NO.  2  DAM  AND  RESERVOIR 


Stream: 
Location: 
Drainage  Area: 
Type: 


San  Gregorlo  Creek 

NE^,  Sec.  15,  NWs-,  Sec.  l4,  T7S,  R4W 

48.7  square  miles 

Earthfill 


Crest  Elevation(feet  above  sea  level)   240 

Height  of  dam  above  streambed(f eet)  185 

Normal  water  surface  elevation  227 

Storage  capacity  in  acre-feet  83,200 

Water  surface  area  in  acres  l,l40 

Minimum  pool  in  acre-feet  4,000 

Spillway  capacity  in  cfs  9,200 

Net  yield  in  acre-feet/year  20,000 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Rights-of-Way 
Road  Relocation 

Engineering  and 
Contingencies 

Total 


$7,460,000 

480,000 

170,000 

1,920,000 

1,460,000 


3,790,000 
$15, 280, COO 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  LOMA  MAR 
NO.  2  DAM  AND  RESERVOIR 


Stream: 
Location: 
Drainage  Area: 
Type: 


Pescadero  Creek 
SWi  Sec.  4,  T8S,  R4W 
44.0  square  miles 
Earthfill 


Crest  Elevation(feet  above  sea  level) 
Height  of  dam  above  streambed(feet) 
Normal  water  surface  elevation 
Storage  capacity  in  acre-feet 
Water  surface  area  in  acres 
Minimum  pool  in  acre-feet 
Spillway  capacity  in  cfs 
Net  yield  in  acre-feet/year 

w/fish  release 
Net  yield  in  acre-feet/year 

w/o  fish  release 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Fish  Hatchery 
Rights-of-Way 
Road  Relocation 

Engineering  and 
Contingencies 

Total 


280 

260 

240 

388 

367 

345 

95. 

,300 

80, 

,700 

64, 

,000 

840 

770 

690 

^ 

,000 

3. 

,700 

3. 

,700 

8. 

,200 

9. 

,200 

9: 

,200 

19. 

,500 

17. 

,000 

15. 

,000 

24, 

,900 

22, 

,400 

19. 

,400 

$4,600,000  $3,790,000  $3,090,000 

430,000   610,000  820,000 

220,000     190,000  170,000 

190,000     190,000  190,000 

2,230,000   2,160,000  2,080,000 

1,220,000   1,220,000  1,220,000 


2,900,000   2,670,000   2,480,000 
$11,  790,  000  $X),  830,  000  $10,  050,  000 
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stream: 
Location: 
Drainage  Area: 
Type: 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  WORLEY 
DAM  AND  RESERVOIR 

Pescadero  Creek 

SWi,  Sec.  35,  T7S,  R5W 

38.0  square  miles 

Earthfill 


Crest  Elevatlon(feet  above  sea  level) 
Height  of  dam  above  streambed(f eet) 
Normal  water  surface  elevation 
Storage  capacity  In  acre-feet       50, 
Water  surface  area  In  acres 
Minimum  pool  in  acre-feet  2, 

Spillway  capacity  in  cfs  17, 

Net  yield  in  acre-feet/year 

w,  fish  release  12, 

Net  yield  in  acre-feet/year 

w/o  fish  release  17, 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Fish  Hatchery 
RIghts-of-Way 
Road  Relocation 

Engineering  and 
Contingencies 

Total 


440 
240 
422 
200 
670 
900 
000 

100 

500 


400 
200 
379 

27,000 

420 

2,900 

20,400 

6,800 
12,200 


$7,930,000  $5,540,000 

1,020,000    920,000 

180,000     160,000 

190,000     190,000 

450,000    310,000 


3,180,000   2,320,000 
$12,950,000  $9,440,000 


360 
160 
336 

13,000 

250 

2,900 

26,400 

2,600 
8,000 


$3,540,000 

1,090,000 

l40, 000 

190,000 

210,000 


1,680,000 
$6,850,000 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  BEAN  HOLLOW 
DAM  AND  RESERVOIR  * 


Stream: 
Location : 
Drainage  Area: 
Type: 


Arroyo  de  los  Frljoles 

t8S,  R5W 

3. 2  square  miles 

Earthfill 


Great  Elevation(f eet  above  sea  level)   280 

Height  of  dam  above  streambed(feet)  260 

Nortnal  water  surface  elevation  27O 

Storage  capacity  In  acre-feet  72,500 

Water  surface  area  in  acres  85O 

Minimum  pool  in  acre-feet  3,700 

Spillway  capacity  in  cfs  2,200 


250 

230 

240 

50,300 

650 

3,700 

2,200 


Estimated  Cost 
Dam 

Spillway 
Outlet  Works 
Dikes 

Rights-of-Way 
Road  Relocation 

Engineering  and 
ContinKencies 


210 

190 

200 

29,000 

430 

3,600 

2,200 


$3,990,000  $2,570,000   $1,650,000 


430, 000 
240,000 
300,000 
580, 000 
150,000 


400,000 
220,000 
200,000 
580,000 


530, 000 
190,000 

580, 000 


2,160,000   1,510,000    1,070,000 
Total  $7,850,000  $5,480,000  $4,020,000 

*Offstream  storage  reservoir  with  yield  developed  by  diversion. 
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COST  ESTIMATE  AND  DESIGN  DATA  FOR  GAZOS 
NO.  1  DAM  AND  RESERVOIR 

Stream:  Gazos  Creek 

Location:  T9S,  R5W 

Drainage  Area:  11.0  square  miles 

Type:  Earthflll 

Crest  Elevation(feet  above  sea  level)   280  220  l80 

Height  of  dam  above  streambed(feet)  240  iBO  l40 

Normal  water  surface  elevation  270  210  I70 

Storage  capacity  in  acre-feet  48,500  21,000  9^000 

Water  surface  area  in  acres  620  36O  190 

Minimum  pool  in  acre-feet  3,700  2,000  1,200 

Spillway  capacity  in  cfs  2,200  2,500  5,300 

Net  yield  in  acre-feet/year  -  4,700  3,100 

Estimated  Cost 

Dam  $3,150,000  $1,820,000  $  990,000 

Spillway  1,360,000  1,130,000  870,000 

Outlet  Works  170,000  150,000  130,000 

Rights-of-Way  390,000  250,000  l60,000 

Road  Relocation  680,000  680,000  680,000 

Engineering  and 

Contingencies  2,030,000   1,320,000     920,000 

Total  $7,780,000  $5,350,000   $3,750,000 


COST  ESTIMATE  AND  DESIGN  DATA  FOR  PIGEON  POINT 
RESERVOIR  * 

Stream:  Arroyo  de  los  Frijoles  and  Gazos  Creek 

Location:  T8S,  R5W 

Drainage  Area:  l4.2  square  miles 

Type:  Earthfill 

Crest  Elevation(feet  above  sea  level)   280  250  210 
Height  of  dam  above  streambed(f eet) 

Bean  Hollow                        260  230  190 

Gazos  No.  1                        240  210  I70 

Normal  water  surface  elevation         27O  240  200 

Storage  capacity  in  acre-feet      121,000  81,500  44,500 

Water  surface  area  in  acres         1,500  1,200  80O 

Minimum  pool  in  acre-feet            3,700  3,700  3,700 

Spillway  capacity  in  cfs             2,200  2,200  2,200 

Estimated  Cost 
Dam 

Bean  Hollow  $3,990,000  $2,560,000  $1,650,000 

Gazos  No.  I  3,150,000  2,350,000  1,490,000 

Spillway  430,000  400,000  530,000 

Outlet  Works  410,000  390,000  330,000 

Dikes  300,000  200,000 

Rights-of-Way  890,000  735,000  475,000 

Road  Relocation  2,000,000  2,000,000  2,000,000 

Engineering  and 

Contingencies  3,820,000  3,105,000   2,635,000 

Total  $14,990, 000  $11, 740,000  $  9,110,000 

*Offstream  storage  reservoir  with  yield  developed  by  diversion. 
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COST  ESTIMATE  AND  DESIGN  DATA  FOR  WHITEHOUSE 
DAM  AND  RESERVOIR 


Stream:  Whltehouse  Creek 

Location:  E-^,  Sec.  12,  T9S,  R5W 

Drainage  Area:  3.6  square  miles 

Type:  Earthfill 

Crest  Elevation(feet  above  sea  level)   270 

Height  of  dam  above  streambed(feet)  250 

Normal  water  surface  elevation  263 

Storage  capacity  in  -acre-feet  7,400 

Water  surface  area  in  acres  l60 

Minimum  pool  in  acre-feet  280 

Spillway  capacity  in  cfs           ,  950 

Net  yield  in  acre-feet/year  1,500 

Estimated  Cost 

Dam  $1,600,000 

Spillway  230,000 

Outlet  Works  I60, 000 

Rights-of-Way  90,000 
Road  Relocation 

Engineering  and 

Contingencies  690,000 

Total  $2,770,000 
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INTRODUCTION 

This  report  contains  data  complied  during  a  reconnais- 
sance survey  of  the  fish  and  wildlife  resources  of  the  coastal 
section  of  San  Mateo  County,  with  specific  reference  to  the 
Dennlston,  Purlslma,  Pescadero,  and  Gazos  Creek  drainages.   The 
data  gathered  for  this  study  are  used  to  evaluate  the  effects  of 
presently  proposed  and  future  water  development  projects  In  the 
area. 

The  San  Mateo  County  streams  and  their  watersheds, 
although  small  In  size  when  compared  to  many  streams  In  other 
areas  of  the  State,  are  becoming  Increasingly  Important  as 
recreational  areas  foi"  the  growing  populations  of  the  San  Franclscc 
Bay  metropolitan  comple:K.   Many  of  the  streams  in  the  county  are 
completely  dominated  by  private  holdings,  allowing  no  public  accesgl 
to  the  waters.   An  exception  to  the  general  rule  of  private  stream 
holdings  is  Pescadero  Creek,  which  has  two  public  recreation  areas 
bordering  the  stream  and  several  youth  group  camp  areas.   The 
major  outdoor  activities  in  the  area  are  picnicking,  camping,  and 
fishing  for  trout,  both  resident  and  anadromous,  and  silver  salmon. 
All  of  the  streams  studied  have  resident  trout  populations  and, 
where  sufficient  fishing  pressure  and  access  are  guaranteed,  the 
Department  of  Pish  and  Game  plants  catchable-slzed  trout  to 
augment  natural  trout  production. 

Authorization  for  Study 
The  streams  along  the  San  Mateo  County  coast  are 
currently  under  investigation  for  potential  water  development  by 
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the  Department  of  Water  Resources.  During  1963-64,  the  Department 
of  Water  Resources  entered  Into  an  Interagency  agreement  with  the 
Department  of  Plsh  and  Game  for  personnel  to  evaluate  the  effects 
of  proposed  water  projects  on  the  present  fish  and  game  resources 
of  the  area  A  total  of  $3^000  was  furnished  for  the  study  under 
Interagency  Agreement  Niimber  25285I . 

Scope  and  Objectives  of  the  Study 
The  objectives  of  the  fish  and  wildlife  study  of  the 
coastal  drainages  of  San  Mateo  County  are  as  follows: 

1.  Conduct  a  preliminary  reconnaissance  of  potential  water 
development  sites  and  make  a  broad  sirrvey  of  the  fresh  water  and 
anadromous  fishery  and  game  resources  of  the  area. 

2.  Conduct  a  specific  reconnaissance  of  the  fish  and  wild- 
life resources  and  problems  that  may  be  brought  about  by  the 
construction  of  reservoirs  on  Dennlston,  Purlslma,  Pescadero,  and 
Gazos  Creeks . 

3.  Make  recommendations  for  protective  measures  and 
enhancement  of  fish  and  wildlife  at  all  presently  authorized 
and  proposed  projects  on  the  four  streams  under  investigation 

The  primary  purpose  of  the  study  was  to  furnish  project 
engineers  with  a  guideline  for  evaluating  the  effects  of  potential 
projects  on  the  fish  and  wildlife  In  the  county.   In  addition, 
a  general  coverage  was  given  to  drainages  in  the  area  that  are 
known  to  support  small  runs  of  anadromous  fish. 
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Related  Reports  and  Investigations 
There  are  little  published  data  pertaining  to  the  streams 
In  the  coastal  portion  of  San  Mateo  County.   The  two  reports 
available,  on  streams  In  the  area,  were  prepared  by  consulting 
engineers  and  deal  primarily  with  proposed  water  development 
projects. 

A  report  was  prepared  by  the  Kennedy  Engineers  Co.  for 
the  Coastslde  Water  District  on  the  feasibility  of  the  Pllarcltos 
VJater  Supply  Project  of  which  Purlslma  Creek  Is  an  Integral  part. 
The  report  did  not  take  Into  consideration  fish  and  wildlife  values 
when  making  recommendations  for  the  project. 

A  second  report,  covering  a  stream  In  the  project  area, 
has  been  prepared  by  the  consulting  firm  of  George  S.  Nolte  for 
the  County  of  San  Mateo.   The  report  explored  the  feasibility  of 
a  water  development  project  on  Pescadero  Creek  and  suggested 
additional  planning  assistance  be  requested  from  the  State  Soil 
Conservation  Commission  under  Public  Law  5*56.   The  preliminary 
plans  for  the  development  of  Pescadero  Creek  recognize  recreation 
and  fishing  as  a  benefit  to  the  project.   Preliminary  recommen- 
dations made  by  the  Department  of  Fish  and  Game  for  the 
preservation  of  fish  and  wildlife  were  included  in  the  report. 
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DENNISTON  CREEK 

Description  of  the  Dennlston  Creek  Watershed 
Physical  Data. 

The  Dennlston  Creek  watershed  Is  located  In  the  northern 
part  of  San  Mateo  County  (Plate  Cl).  The  stream  originates  In  the 

,  Montara  mountains  of  the  Coast  Range  at  an  elevation  ranging  be- 

I 
tween  1,400  and  1:,500  feet  and  flows  westerly  and  then  south, 

emptying  Into  Half  Moon  Bay  at  the  town  of  Princeton   Dennlston 

Creek  Is  a  spring-fed  stream  that  has  a  fair  year-round  flow   A 

!  small  lagoon  at  the  mouth  of  the  stream  (Figure  1)  opens  and  closes 
tliroughout  the  summer 

i  The  upper  part  of  the  drainage  basin  Is  generally  rugged 

I  and  steep.   The  open  hillsides  are  covered  with  dense  growths  of 

i 

Chaparral  (Figure  2),    while  the  canyon  bottoms  and  the  north  and 

east  facing  slopes  are  clothed  In  a  redwood  complex  with  madrone, 
I 

alders,  and  xiillows  common  near  the  stream   The  willow-shaded 
i 
middle  section  of  the  stream  flows  through  a  narrow,  cultivated 

valley  and  terminates  In  a.  small  reservoir  (Figures  3  and  4) 

The  section  of  stream  below  the  reservoir  flows  across  the  narrow 

I  coastal  plain,  where  a  dense  growth  of  blackberry  vines  Is 

1  entangled  In  streamslde  willows. 


Land  Use 

The  land  along  the  middle  section  of  Dennlston  Greek 
Is  planted  In  specialty  crops,  consisting  of  water  cress,  flower 
bulbs,  and  brussel  sprouts  (Figures  2  and  3)   The  crops  In  the 
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Plate  C-1  Is  located 
at  the  end  of  Appendix  C 
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Figure  1 
Mouth  of  Denniston  Creek,  Princeton, 
California.  December  11,  1963 


Figure  ? 
Brush  covered  hills  at  the  upper  end 
of  Denniston  Creek  valley.   Watercress 
field  in  foreground. 

December  11,  I963 


Figure  3 
Brussel  sprout  field  in  Denniston 
Creek  valley.    December  11,  I963 


Figure  h 
Denniston  Creek  reservoir  on  lower 
part  of  Denniston  Creek.   Downstream 
view  from  potential  damsite. 

December  11,  I963 
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valley  are  watered  by  canals  from  unscreened  diversions  of  the 
creek  (Figure  5)-   Irrigation  water  is  supplied  to  the  area  along 
the  lower  stream  from  Denniston  Reservoir  at  the  lower  end  of  the 
valley  (Figure  6). 

Existing  Fish  and  Wildlife  Populations 
Fish 

No  detailed  study  has  been  made  on  the  fish  population 
of  Denniston  Creek,  but  it  is  believed  to  resemble  that  of  other 
streams  in  the  area,  which  includes  trout,  sculpin,  and  stickle- 
backs.  All  upstream  movement  of  migratory  fishes  is  stopped  by 
Denniston  Dam.   The  manager  of  the  property  reported,  however, 
that  a  few  fish,  probably  steelhead  trout,  attempt  to  get  passed 
the  dam  each  winter.   Prior  to  the  construction  of  Denniston  Dam, 
steelhead  trout  and  silver  salmon  entered  the  stream  each  year  to 
spawn.   There  is  a  resident  trout  population  in  the  area  above  the 
upstream  diversion  dam,  which  consists  of  rainbow  and  brown  trout. 

I, 
Wildlife  !' 

The  Denniston  Creek  drainage  supports  a  moderate  popula- 
tion of  wildlife,  including  both  game  and  nongame  species.   Colum- 
bian black- tailed  deer  are  the  only  big  game  in  the  area.   It  has 
been  estimated  that  a  resident  population  of  50  deer  per  square 
mile  resides  in  the  area.   There  is  little  seasonal  movement  of 
deer  in  the  drainage,  because  of  the  mild  climate,  the  pattern  of 
movement  within  the  area  being  determined  by  the availability  of 
food.   Upland  game  species  are  valley  quail,  doves,  cottontail,  ancj 
brush  rabbits.   Wild  pigeons  are  common  in  the  upstream  timbered 
areas.   Wild  ducks  and  coots  utilize  Denniston  Reservoir  for 

resting  and  feeding. 
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Figure  5 
Agricultural  diversion  dam  at  head 
of  Denniston  Creek  valley.   Almost 
the  entire  flow  of  the  stream  is 
diverted  at  this  point. 

December  11,  I963 
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Figure  6 
Upstream  view  of  the  Denniston 
Creek  drainage  from  the  dam  spill- 
way.  Potential  damsite  shown  in 
upper  center  of  picture. 

December  11,  1963 


Figure  7 
The  falls  at  the  mouth  of  Purisima 
Creek.       December  11,  19^3 


Figure  8 
Upstream  view  from  proposed  Purisima 
Creek  damsite  showing  lower  edge  of 
redwood  forest.   December  11,  I963 
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Resource  Utilization 
Presently,  the  fish  and  wildlife  resources  of  the 
Dennlston  Creek  watershed  are  not  utilized  to  any  great  extent. 
The  entire  drainage  is  in  private  holdings  and  recreational  access 
is  limited.   Dennlston  Reservoir  has  been  planted  with  catchable- 
slzed  trout  in  the  past,  but  planting  ceased  in  195^  when  the 
property  was  posted  against  trespass  because  of  "lltterbugglng" 
by  anglers.   A  limited  amount  of  shooting  by  nonresidents  is 
allowed  In  the  drainage.   A  shooting  range,  operated  by  a  Bay  Area 
sportsman's  club,  is  located  one-half  mile  above  the  reservoir. 
In  addition,  a  private  gun  club  leases  land  for  hunting  in  the 
upper  drainage  and  accounts  for  most  of  the  10  to  15  deer  taken 
in  the  area  each  year. 

Possible  Effects  of  Future  Water  Development 
Future  water  development  in  the  Dennlston  Creek  water- 
shed could  Influence  existing  fish  and  wildlife  in  many  ways.   The 
extent  of  benefits  and  detriments  would  depend  on  the  height  and 
placement  of  a  dam.   A  potential  damslte  exists  at  the  upper  end 
of  Dennlston  Reservoir  (Figure  6).   An  80-foot  dam  at  this  spot 
would  inundate  the  entire  lower  half  of  the  valley  and  a  dam  I50 
feet  high  would  inundate  four-fifths  of  the  valley. 

A  dam  at  the  lower  end  of  the  valley  would  cause  the  loss 
of  excellent  quail  habitat  (Figure  4),  but  should  have  little  effect 
on  other  species  of  wildlife  since  the  valley  is  presently  culti- 
vated, for  the  most  part,  up  to  the  edge  of  the  surrounding  slopes. 
Trout  would  not  be  adversely  affected  by  the  project  because  the 
stream,  through  the  valley  section,  is  diverted  for  Irrigation,  and 
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appreciable  amounts  of  return  water  do  not  re-enter  the  stream 
channel  until  it  reaches  the  reservoir.   A  reservoir  in  the  valley 
could  support  a  self-sustaining  population  of  warmwater  game  fish 
and  could  offer  good  fishing  if  properly  managed,   A  trout  fishery, 
however,  would  have  to  he  maintained  by  stocking  since  there  is 
insufficient  spawning  and  nursery  area  in  the  drainage  to  support 
a  large  trout  population. 

It  is  doubtful  that  any  real  benefit  would  be  obtained 
from  a  water  release  below  any  project  constructed  at  the  lower 
end  of  Denniston  Creek  valley.   There  is  no  fishery  resource  below 
Denniston  Dam  at  present  and  due  to  the  very  nature  of  the  stream 
itself,  it  is  doubtful  if  anything  could  be  developed  in  the 
future.   Sufficient  water  presently  exists  in  the  stream  bed,  from 
return  irrigation  water  and  natural  seepage,  to  fulfill  the 
requirements  of  wildlife  in  the  area. 

Recommendations 

(1)  Public  access  should  be  provided  at  any  future 
reservoir  constructed  on  Denniston  Creek. 

(2)  Future  water  developments  should  be  managed  for 
fishing  and  recreational  purposes  as  partial  compensation  for  the 
damage  to  wildlife  brought  about  by  project  construction. 

(3)  A  minimiom  pool  for  fish  should  be  provided  for  the 
preservation  of  resident  fish  populations  in  future  reservoirs 

in  the  drainage. 
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PURISIMA  CREEK 
Description  of  the  Purlslma  Greek  Watershed 
Physical  Data 

Purlslma  Creek  Is  located  In  the  center  of  the  San  Mateo 
County  coastal  area  (Plate  C2) .  The  creek  rises  at  an  elevation 
of  1,550  feet  on  the  west  slope  of  the  Santa  Cruz  Mountains  near 
the  small  community  of  Kings  Mountain,  and  falls  over  a  50-foot 
cliff  Into  the  Pacific  Ocean  some  five  miles  south  of  the  town  of 
Half  Moon  Bay  (Figure  7).   Purlslma  Creek  Is  a  spring-fed  stream 
with  a  constant  year-round  flow  that  normally  varies  between  I6  and 
0,3  cubic  feet  per  second.   The  stream  has  an  average  width  of  four 
feet  and  a  depth  of  six  Inches.   The  stream  bed  Is  composed  of 
gravel  and  boulders  In  the  steep  upper  section  and  a  mixture  of      I 
gravel  and  sand  In  the  lower  portion. 

The  lower  4.3  miles  of  Purlslma  Creek  Is  deeply  entrenched 
In  a  narrow,  cultivated  valley  surrounded  by  hills  covered  with  grass 
and  brush,   The  upper  section  changes  suddenly  from  a  valley  to  a 
moderately  steep  canyon  clothed  in  a  second  growth  redwood  complex 
(Figure  8) .   The  stream  Is  shaded  throughout  Its  length  by  a  heavy 
growth  of  willows  and  alders. 

Land  Use 

The  upper  valley  section  is  devoted  to  irrigated  pasture 
land  for  beef  and  dairy  cattle.   The  lower  section  of  the  valley 
is  in  cultivated  fields,  brussel  sprouts  being  the  primary  crop. 
Brussel  sprouts  are  also  grown  on  the  coastal  plain  at  the  mouth 
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Plate  C-2  is  located 
at  the  end  of  Appendix  C 
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of  the  stream.   The  crops  In  the  valley  are  irrigated  with  water 
pumped  from  pools  in  the  stream  created  by  splashboard  dams.   In 
addition  to  the  dams  in  the  lower  stream  that  are  periodically 
opened  and  closed  throughout  the  year,  the  upper  drainage  is  blocke( 
by  one  30-foot  log  jam  and  several  smaller  ones  formed  by  logging 
debris . 

t 

Existing  Fish  and  Wildlife  Populations 
Fish 

Purisima  Creek  supports  a  small,  self-sustaining  popula- 
tion of  rainbow  and  brown  trout.   The  only  other  species  of  fish 
positively  laiown  to  inhabit  the  creek  is  a  small  brook  lamprey 
reaching  a  length  of  six  Inches.   The  stream  was  stocked  annually 
with  7,000  to  40,000  steelhead  between  I930  and  1939,  but  because 
of  a  natural  barrier  at  the  mouth,  no  fish  returned  to  spawn. 
However,  during  the  winter  of  1938-39,  local  anglers  fishing  in  the 
ocean  at  the  mouth  of  the  creek  caught  a  number  of  mature  steelhead. 
indicating  that  some  downstream  migration  of  the  planted  steelhead 
fingerlings  did  occur.   An  average  of  7,000  rainbow  trout  were 
planted  in  the  creek  each  year  from  1944  to  1947.   Rainbow  trout 
catchables  were  planted  in  the  lower  section  in  1954  and  I956. 

The  planting  of  catchable  sized  trout  was  discontinued  in 
1963  due  to  a  change  in  the  ownership  of  land  in  the  middle  of  the 
planting  section,  which  resulted  in  the  loss  of  angler  access.   In 
addition  to  the  loss  of  the  planting  area  in  the  lower  section  of 
the  stream  in  1963,  planting  in  the  upstream  area  was  precluded 
because  of  a  slide  that  blocked  the  only  access  road. 
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The  valley  of  Purlslma  Creek,  being  larger  and  more  open 
than  Denniston  Creek  valley,  has  a  larger  standing  population  of 
upland  game  species,  although  the  species  composition  is  the  same. 
The  upstream  drainage  area  of  Purlsima  Creek  is  larger  and  more 
heavily  forested  than  the  Denniston  Greek  watershed,  but  the  number 
of  deer  present  are  not  thought  to  exceed  50  deer  per  square  mile. 

Resource  Utilization 


The  present  utilization  of  the  fish  and  wildlife  resources 
of  the  Purlsima  Creek  watershed  is  primarily  limited  to  fishing 
for  trout.   The  creek  is  considered  to  be  one  of  the  best  fishing 
,  streams  in  the  Half  Moon  Bay  area.   Fishing  intensity  is  heavy  dur- 
!  ing  the  first  two  weeks  of  the  legal  angling  season,  but  is  light 
for  the  remainder  of  the  year.   Fishing  success  is  highest  in  the 
lower  portion  of  the  stream,  following  plants  of  catchable-sized 
trout.   Fishing  in  the  upstream  areas  is  restricted  by  lack  of 
access,  but  it  produces  catches  of  small,  wild  trout.   Brown  trout, 
to  a  length  of  12  inches,  have  been  taken  in  the  upper  area,  but 
the  rainbows  are  small,  averaging  four  to  five  inches.   Additional 
fishing  is  provided  by  the  Purlsima  Creek  trout  farm,  located  in  the 
lower  end  of  the  upstream  section.   This  enterprise  offers  fishing 
in  ponds  and  the  owner  also  stocks  trout  in  the  stream  along  his 
property. 

Some  deer  hunting  takes  place  in  the  upper  part  of  the 
Purlsima  Creek  drainage.   Hunting  is  generally  confined  to  lands 
leased  by  two  deer  hunting  clubs,  from  which  15  to  20  bucks  are 
harvested  annually. 
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Proposed  Water  Developments 

The  Coastslde  County  V/ater  District  obtained  water  rights 
on  Purlslma  Creek  under  Decision  D-1064  of  the  State  Water  Rights 
Board  February  9,  I962.   The  water  district  has  been  granted  the 
right  to  divert  2,750  acre-feet  of  water  per  year  for  municipal  and 
agricultural  use.   The  proposed  site  for  the  project  dam  Is  in  the 
upper  end  of  the  valley  in  the  SV/^  of  the  SE|  of  Section  2,  T5Sj  R5W 
(Plate  C2). 

The  proposed  dam,  150-feet  high,  would  have  a  storage 
capacity  of  4,000  acre-feet.   The  reservoir  would  have  a  maximum 
surface  area  of  28  acres  and  would  be  approximately  1^  miles  long 
and  500  feet  wide.   The  reservoir  minimum  pool  is  expected  to  have 
a  depth  of  20  feet  and  a  capacity  of  100  acre-feet.   Water  is  to 
be  released  from  the  dam  down  the  natural  stream  channel  to  a 
diversion  point  located  approximately  two  miles  below  the  damsite 
and  one-half  mile  above  the  coast  highway  crossing  (t6s,  R5W, 
Section  15) • 

Two  additional  damsltes  on  Purlslma  Creek  are  currently 
under  investigation  by  the  Department  of  Water  Resources.   The  Lower 
Purlslma  site,  in  the  SE^  of  the  SE-^  of  Section  I6,  t6s,  R5W  (Plate  C2 
is  considered  suitable  for  a  dam  185  feet  high,  with  a  storage 
capacity  of  21,500  acre-feet.   The  Upper  Purlslma  site  is  located 
In  the  SE^  of  the  SE-^  of  Section  10,T6s,  R5W.   A  dam  I65  feet  high 
at  the  upper  site  would  have  a  storage  capacity  of  13,000  acre-feet. 
Dams  at  either  of  the  downstream  sites  would  back  water  up  to  the 
Coastslde  County  Water  District  damsite. 
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Possible  Effects  of  Futiire  Water  Development 
The  reservoir  proposed  by  the  Coastslde  Coiinty  Water 
District  would  inundate  all  but  two  miles  of  the  upper  spawning 
and  nursery  area.   However,  the  loss  of  the  stream  nursery  area 
could  be  offset  by  the  greater  area  made  available  by  the  reservoir 
itself.   A  small  self-sustaining  population  of  trout  could  maintain 
Itself  in  the  reservoir,  since  water  temperatures  should  remain  cool 
throughout  the  year,   The  proposed  dam  would  block  all  upstream 
access  to  fish  below  the  project,  but  improved  summer  releases 
could  compensate  for  this  to  some  extent. 

If  fishing  access  is  allowed  at  the  Coastslde  County  Water 
District  reservoir,  natural  production  would  have  to  be  augmented 
by  planted  fish  to  maintain  fishing  at  an  acceptable  level. 

If  either  of  the  two  lower  projects  were  constructed,  the 
stream  fishery  would  be  destroyed,  as  well  as  any  remaining  spawning 
area.   If  trout  fishing  is  to  be  maintained  in  the  lower  drainage, 
'  then  the  fishery  would  have  to  be  managed  entirely  by  large  annual 
plants  of  artificially  reared  fish. 

The  waters  of  any  project  constructed  in  Purisima  Creek 
Valley  would  be  very  fertile  for  the  first  few  years  after  construc- 
tion.  During  the  initial  years  of  high  productivity,  trout  would 
[   be  expected  to  have  an  accelerated  growth  rate  and  produce  excellent 
I  fishing.   After  an  initial  surge  of  productivity,  however,  the 
;  fertility  of  the  impounded  waters  would  be  expected  to  decline  and 
i  with  it  the  quality  of  the  fishing.   A  reservoir  in  the  lower  valley, 
;  at  a  reduced  rate  of  production,  could  be  managed  most  efficiently 
with  a  self-sustaining  population  of  warmwater  game  fish. 
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The  project  proposed  by  the  Coastslde  County  Water  District 
would  be  expected  to  have  little  harmful  effect  on  the  resident 
wildlife,  since  a  large  portion  of  the  proposed  reservoir  basin  will 
be  located  within  a  steep-sided  canyon.   The  reservoir  could  offer 
some  mitigation  for  the  loss  of  wildlife  habitat  by  providing  a 
resting  area  for  migratory  water  fowl.   The  downstream  area  should 
not  be  adversely  affected  by  the  project  providing  no  vegetation  Is 
removed  from  the  stream  banks.   The  valley  section  of  the  stream 
could  be  enhanced  to  some  extent  by  the  larger  flows  of  water 
released  from  the  reservoir  during  the  summer  months. 

Water  project  development  In  the  lower  end  of  Purlslma 
Creek  Valley  would  destroy  a  considerable  amount  of  small  game 
habitat.   The  most  Important  loss  would  be  the  reduction  of  the      i 
quail  population  In  the  area.   Quail  coveys  presently  utilizing  the 
feed  and  cover  on  the  valley  floor  could  not  be  supported  adequately 
In  the  surrounding  hills. 

Recommendations 

(1)  It  Is  recommended  the  permittee  shall  maintain  a 
flow  of  1,0  cubic  foot  per  second  In  Purlslma  Creek  between  the 
storage  dam  (t6s,  R5W,  Section  2)  and  the  point  of  redl version 
during  the  period  from  November  1  of  each  year  to  May  1  of  the 
succeeding  year  and  shall  bypass  the  natural  flow  of  the  stream 
at  the  storage  dam  from  May  2  to  October  31  of  each  year  for  the 
maintenance  of  fish  life, 

(2)  The  diversion  intake  on  Purlslma  Creek  (t6s,  R5W, 
Section  15)  should  be  adequately  screened  to  prevent  loss  of  fish 
life. 
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(3)  It  is  recommended  that  a  minimum  pool  of  100  acre- 
feet  be  established  for  maintenance  of  fish  life. 

(4)  It  is  recommended  that  the  public  be  granted  access 
to  the  reservoir  for  fishing  and  recreational  purposes.   This  will 
provide  partial  compensation  for  damage  resulting  to  the  fishery 
resource. 

The  two  lower  projects  on  Purisima  Creek  would  destroy 
the  remaining  stream  habitat.   There  would  be  a  few  miles  of  stream 
left  below  the  middle  site  but  greater  fishery  benefits  could  be 
obtained  by  leaving  a  larger  minimum  pool  in  the  reservoir  than  by 
making  a  significant  downstream  release.   If  either  of  the  lower 
projects  are  built,  it  is  recommended  that  a  minimum  pool  be 
;maintained  to  preserve  fish  life.   A  minimum  of  4,000  acre-feet 
of  storage  should  be  maintained  in  a  reservoir  at  the  lower  site 
and  a  minimum  of  2,500  acre-feet  should  be  maintained  at  the 
middle  site.   A  large  minimum  pool  in  these  reservoirs  could 
offset  some  of  the  damage  done  to  fishery  resources  in  the  lower 
drainage . 
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PESCADERO  CREEK 

Description  of  the  Pescadero  Creek  Watershed 
Physical  Data 

The  Pescadero  Creek  drainage  Is  located  In  the  southern 
end  of  San  Mateo  County  (Plate  C3),  with  a  small  portion  of  the  uppe: 
watershed  lying  within  the  boundaries  of  Santa  Cruz  County.   The 
drainage  is  bounded  on  the  north  by  Alpine  Road,  on  the  south  by 
State  Highway  9,    and  on  the  southwest  by  Butano  Ridge.   Pescadero 
Creek  originates  at  an  elevation  of  2,800  feet  in  the  Santa  Cruz 
mountains  and  enters  the  ocean  two  miles  northwest  of  the  town  of 
Pescadero.   Principal  tributaries  of  Pescadero  Creek,  starting  at 
the  upstream  end  of  the  drainage,  are  Oil,  Slate,  and  Peters  creeks. 
The  upper  drainage  is  in  relatively  rugged,  heavily  timbered  moun- 
tains and  about  30,000  acres  of  the  total  39^000  acres  in  the 
drainage  are  wooded.   The  lowlands  of  the  drainage  are  composed  of 
gently  rolling  hills  and  benchlands  devoted  to  agriculture 
(Figures  9  and  10). 

The  total  length  of  the  main  stem  of  Pescadero  Creek  is 
approximately  26  miles.   The  stream  bed  in  the  upper  reaches  of 
the  drainage  is  composed  primarily  of  gravel  while  a  mixture  of 
gravel  and  boulders  is  more  common  in  the  middle  section.   The 
stream  bed  in  the  lower  stretches  of  the  stream  is  composed  of 
a  mixture  of  sand  and  gravel,  where  the  water  velocity  lessens. 
All  of  the  upper  and  middle  portions  of  the  drainage  are  considered 
to  be  good  spawning  areas  for  salmonlds. 
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Figure  9 
Cultivated  fields  bordering  Pescadero 
Creek  in  the  area  proposed  for  chan- 
nel improvement.   December  12,  I963 


Figure  10 
Cultivated  fields  just  east  of  the 
town  of  Pescadero. 

December  1?,  I963 


Figure  11 
Mouth  of  Pescadero  Creek  showing 
high  tide  washing  over  the  bar. 

December  12,  I963 


Figure  1? 
Upstream  view  of  Pescadero  Creek 
lagoon  from  Highway  1  bridge 

December  IP,    I963 
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Plate  C-3  is  located 
at  the  end  of  Appendix  C 
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Several  splashboard  dams  in  the  upper  and  middle  drainage 
are  used  to  back  up  small  amounts  of  water  for  swimming  during  the 
svunmer.   Many  of  these  dams  have  been  washed  out  periodically  by 
flood  flows  during  winter  storms.   There  is  a  permanent  dam  at  Loma 
Mar  that  has  a  good  ladder  for  fish  passage.   Near  the  mouth  of 
Pescadero  Creek,  local  farmers  install  a  high  flashboard  dam  each 
summer  to  divert  water  for  irrigation  and  for  salinity  repulsion. 

The  mouth  of  Pescadero  Creek  is  closed  by  a  sand  bar 
during  much  of  the  year,  forming  a  brackish-water  lagoon  that 
extends  upstream  some  distance  (Figures  11  and  12).   The  bar  opens 
only  when  the  stream  flow  is  high  enough  to  top  the  bar  and  cut 
its  way  through,  or  when  mechanical  means  are  used.   Heavy  wave 
action,  where  the  stream  enters  the  ocean,  often  closes  the  stream 
mouth  as  soon  as  it  opens. 

Land  Use 

The  economy  of  the  Pescadero  area  is  dependent  on  agri- 
cultural produce  grown  in  the  lower  end  of  the  valley  and  on  the 
surrounding  coastal  plain.   The  primary  crops  are  artichokes  and 
brussel  sprouts,  which  are  well  adapted  to  the  coastal  climate. 
Orchards  and  cultivated  fields  extend  upstream  as  far  as  Loma  Mar 
and,  in  addition,  considerable  grazing  is  carried  on  in  the  area. 
Much  logging  takes  place  in  the  upper  drainage  and  this  has  led 
to  the  siltation  of  a  considerable  portion  of  the  upper  spawning 
area . 
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Existing  Fish  and  VJlldllfe  Populations 

Fish 

Pescadero  Creek  maintains  runs  of  steelhead  trout  and 
silver  salmon.   The  steelhead  run  is  estimated  to  be  approximately 
1,500  fish  each  year.   It  is  not  presently  known  how  many  silver 
salmon  utilize  the  drainage  for  spa^vning,  but  the  numbers  are 
probably  small  when  compared  with  steelhead.   This  stream  had  an 
excellent  run  of  silver  salmon  in  past  years  and  barrels  of  salt 
salmon  were  put  up  each  year  by  the  residents  of  the  area.   The 
erratic  opening  and  closing  of  the  stream  mouth  may  possibly  have 
a  deleterious  affect  on  the  steelhead  and  the  silver  salmon  runs. 

Other  species  of  fish  found  in  the  Pescadero  Creek  drain- 
age include  sticklebacks  and  sculpins.   Starry  flounders  have  been 
caught  by  anglers  in  the  lagoon  and  in  the  lower  stream  a  short 
distance  above  the  lagoon,  but  these  fish  are  not  permanent 
residents. 

Wildlife 

The  Pescadero  Creek  drainage  supports  a  variety  of  wild- 
life, which  includes  populations  of  deer,  valley  quail,  band-tailed 
pigeons  and  various  fur-bearing  mammals.   In  February  19^3^  French 
redlegged  partridges  were  released  in  the  Pescadero  area  and  are 
apparently  spreading  out  in  the  drainage.   Waterfov;l  are  fo\ind  in 
the  delta,  region  at  the  mouth  of  the  creek  at  certain  times  of 
the  year.   Population  estimates  are  not  available  for  most  of 
the  game  species  in  the  area,  except  for  deer,  which  are  estimated 
to  have  a.  density  of  approximately  75  animals  per  square  mile. 
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Resource  Utilization 
Pesca.dero  Creek  Is  not  only  the  largest  stream  In  Sa.n 
Mateo  County,  but  It  Is  also  the  most  important  fishing  stream  In 
the  area,  second  only  to  the  San  Lorenzo  River  in  Santa  Cruz  County. 
Portola  State  Park  and  San  Mateo  County  Memorial  Park  are  located 
within  the  upper  drainage  while  San  Mateo  Beaches  State  Park  is 
located  at  the  mouth  of  the  stream.   Many  private  and  semlprlvate 
camps  are  also  scattered  throughout  the  v/atershed.   In  addition  to 
the  group  recreation  areas,  there  are  many  summer  homes  along  the 
stream. 

Pescadero  Creek,  owing  to  its  close  proximity  to  the 

!|  San  Francisco  Bay  Area  and  the  recreational  developments  along 

;j  its  banks,  supports  heavy  fishing  pressure.   It  has  been  estimated 
that  approximately  100,000  recreation  man-days  are  expended  within 
the  boundaries  of  Portola  State  Park  alone.   To  augment  the  natural 
production  of  the  stream,  the  California  Department  of  Fish  and 

I  Game  plants  an  average  of  40,000  catchable  trout  each  season.   The 
area  of  stocking  is  from  Memorial  Park  upstream  to  Portola  State 
Park. 

I  During  the  195'^-55  season,  a  winter  creel  census  revealed 

that  approximately  2,500  angler-days  were  expended  fishing  for 

,  adult  steelhead  in  Pescadero  Creek  (Figure  13).   All  of  the  angling 

I 

took  place  within  two  miles  of  the  mouth  of  the  stream,  since  the 

established  upstream  limit  of  winter  fishing  is  the  bridge  at  the 

town  of  Pescadero.   The  Pescadero  Creek  watershed,  with  the 

exception  of  the  parks  is  in  private  ownership.   Fishing,  however, 

is  not  restricted  except  in  a  few  isolated  areas. 
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Most  of  the  Pescadero  Creek  drainage  is  posted  against 
hunting,  but  a  considerable  amount  of  hunting  takes  place  on  land: 
leased  by  four  gun  clubs.  Three  clubs  are  located  in  the  upstrear 
area  and  one  operates  in  the  delta  area  near  the  town  of  Pescaderc 
The  deer  kill  in  the  drainage  is  between  30  and  50  bucks  per  year, 
most  of  which  are  taken  in  the  headwater  area.  The  Rolling  Hills 
Gun  Club,  which  has  holdings  in  the  lower  drainage,  takes  a  few 
deer  each  season,  but  the  club  also  releases  pen-reared  pheasants 
on  their  land  and  operates  duck  blinds  in  the  delta  area. 

Proposed  Water  Developments 

The  County  of  San  Mateo  is  presently  engaged  in  the  stu( 
of  a  water  conservation  and  flood  control  project  on  Pescadero 
Creek.  The  consulting  firm  of  George  S.  Nolte  was  retained  to 
develop  a  plan  for  the  drainage.   A  report  on  the  possibilities 
of  constructing  and  financing  a  project  on  Pescadero  Creek  was 
submitted  to  the  County  Board  of  Supervisors  on  April  l8,  I963. 
The  consultant  proposed  that  a  project  be  constructed  at  Worley 
Flat,  between  Memorial  Park  and  Portola  State  Park,  and  suggested 
planning  assistance  be  requested  from  the  State  Soil  Conserva- 
tion Commission  under  Public  Law  566.   Subsequently,  Application 
SWS  No.  59  v/as  filed  v;ith  the  State  Soil  Conservation  Commission 
on  October  30,  1963,  for  assistance  in  planning  a  Pescadero 
Creek  project. 

The  proposed  project  would  be  located  at  Worley  Flat 
in  the  NE^  of  the  NE^  of  Section  2,  T8s,  R5W  (Plate  C3).   The 
proposed  dam  would  be  of  the  earth-fill  type  with  a  crest 
elevation  of  400  feet,  approximately  190  feet  above  the  stream 
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bed.   The  project  would  have  a  storage  capacity  of  25,000  acre- 
feet  of  water  and  a  surface  area  of  400  acres.   The  project  would 
develop  a  firm  yield  of  11,500  acre-feet  of  water,  6,000  acre-feet 
for  irriga.tion,  and  5,200  acre-feet  for  municipal  and  industrial 
use.   A  minimum  pool  of  5,000  acre-feet  with  a  surface  area  of 
150  acres  has  been  proposed  for  recreation  and  fishery  maintenance. 
Water  developed  by  the  project  v/ould  be  conveyed  down  the  natural 
stream  channel  to  a  point  just  above  the  town  of  Pescadero,  where 
it  viould  be  diverted  by  a  concrete  dam  for  domestic  and  agricultural 
consumption.   Flood  control  vrauld  be  accomplished  by  the  widening 
of  6,000  to  8,000  feet  of  the  lovjer  creek  channel  to  accommodate 
peak  flovis  of  7,000  cubic  feet  per  second  (Figure  9)-   It  has  been 
proposed  that  all  channel  improvement  v/ork  be  done  on  the  right 
or  north  bank  to  preserve  the  natural  vegetation  and  shade  that 
now  exists  on  the  south  side  of  the  channel. 

Tv;o  a.dditional  damsites  belov;  the  proposed  Worley  Flats 
Project  are  currently  being  studied  by  the  California  Department 
of  V/ater  Resoiirces.   One  site  is  located  belov;  Loma  Mar  in  the 
M^  of  the  Sl'Ji  of  Section  4,  t8s,  R4v/,  and  the  other  is  located 
in  the  IJlfi-  of  the  SVJir  of  Section  12,  T8S,  R5V/,  (Plate  03). 

A  dam  I90  feet  high  at  the  site  near  Loma  Mar  v/ould 
impound  75,000  acre-feet  and  vrauld  back  v;ater  up  to  the  same 
point  reached  by  the  V/orley  Flats  Project.   The  Loma  Mar  site 
is  an  alternate  to  the  V/orley  Flats  site  and  only  one  of  the 
tv;o  vrould  ultimately  be  developed. 

The  lov/er  dam,  listed  in  Department  of  V/ater  Resources' 
Bulletin  3,  "The  California  Water  Plan,"  would  be  120  feet  high 
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and  would  impound  28,000  acre-feet.   This  dam  would  back  water 
up  to  the  Worley  Plats  site. 

Possible  Effects  of  Future  Water  Development 

A  dam  at  Worley  Flat  would  block  access  for  salmon  and 
steelhead  to  approximately  l8  miles  of  spawning  area.   The 
reservoir  would  also  inundate  nine  miles  of  the  remaining  spawnin 
and  nursery  area  above  the  dam.   Upon  completion  of  the  project, 
an  estimated  four  miles  of  spawning  and  nursery  area  would  remain 
downstream. 

The  proposed  diversion  dam  near  the  town  of  Pescadero 
would  block  the  upstream  migration  of  adult  salmon  and  steelhead, 
unless  the  proper  fish  passage  facilities  were  installed  and 
maintained.   In  addition  to  the  possible  delay  of  upstream 
migrating  fish  that  might  be  caused  by  the  project's  diversion 
dam,  the  fish  may  not  be  able  to  enter  the  stream  at  all  unless 
the  proper  releases  of  water  were  made  to  open  the  bar  at  the 
creek  mouth. 

Increased  s\Ammer  flows  in  Pescadero  Creek  would  be  a 
benefit  to  the  stream  and  could  potentially  increase  the 
carrying  capacity  for  both  trout  and  salmon.  The  project  could 
conceivably  increase  the  productivity  of  the  downstream  spawning 
area  also  by  controlling  winter  stream  flows.  It  Is  not 
believed  the  productivity  would  be  Increased  sufficiently, 
however,  to  replace  the  spawning  area  Inundated  or  cut  off  by 
the  reservoir. 

The  proposed  reservoir  would  Inundate  a  minimum  of 
400  acres  of  game  habitat  and  thereby  reduce  the  game  carrying 
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capacity  of  the  watershed  by  a  like  proportion.   Channelization 
of  the  lower  reaches  of  the  stream  could  affect  game  populations 
by  reducing  riparian  habitat  along  the  stream  banks.   Flood 
protection  offered  by  the  project  could  materially  affect  the 
marsh  area  at  the  mouth  of  Pescadero  Creek  by  allowing  more  of 
the  area  to  be  reclaimed  for  farming. 

A  dam  190  feet  high  at  the  Loma  Mar  site  would  have 
many  far-reaching  effects  on  the  area.   The  project  would  not 
only  destroy  an  additional  four  miles  of  highly  productive  trout 
stream  but  it  would  inundate  Loma  Mar^  the  presently  utilized 
area  of  San  Mateo  County  Memorial  Park,  the  Oakland  YMCA  Camp, 
and  most  of  the  summer  home  sites  in  the  area. 
I  The  Loma  Mar  Project  would  treble  the  size  of  the 

'  proposed  Worley  Flat  development  and  ^^fould  offer  a  greatly 
increased  lake  fishing  area.   The  larger  reservoir  could  be 
expected  to  offer  more  fishing  than  the  inundated  river  area 
but  the  cost  of  management  would  be  higher.   The  reservoir  would 
offer  a  different  type  of  fishing  than  was  formerly  available. 
Where  formerly  the  anglers  were  able  to  v/ade  and  fish  the  stream 
successfully,  the  steep  terrain  around  the  reservoir  and  the 
broad  expanse  of  water  would  necessitate  the  use  of  boats  for 
the  best  fishing.   Several  miles  of  stream  would  still  remain 
:  below  the  project,  however,  and  a  reduced  stream  fishery  could 
be  maintained. 

A  large  project  constructed  at  the  Loma  Mar  site 
would  inundate  a  minimum  of  one  thousand  acres  of  game  habitat. 
All  of  the  productive  river  bottom  and  adjacent  beach  lands 
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would  be  inundated  in  the  project  area  and  game  would  be  forced 
upon  the  surroiinding  steep  slopes  that  could  support  few,  if  any, 
of  the  displaced  birds  and  mammals. 

,A  low  level  project  constructed  at  the  lower  site  would 
destroy  all  of  the  remaining  trout  habitat  below  Worley  Flat .   A 
shallow  reservoir  in  this  more  open  location  would  not  be 
expected  to  provide  good  year-roimd  trout  habitat,  but  it  should 
be  suitable  for  warmwater  fish. 

A  reservoir  at  the  lower  end  of  the  drainage  would  not 
inundate  as  much  deer  habitat  as  the  Loma  Mar  project  but  it 
would  be  very  detrimental  to  quail  and  small  game  animals. 

Recommendations 

Fishery  Mitigation 

Preliminary  recommendations  made  by  the  Department  of 
Pish  and  Game  for  the  Worley  Plat  Project  called  for  trapping  and 
transporting  adult  salmon  and  steelhead  around  the  project  for 
upstream  release.   This  procedure  would  be  satisfactory  during 
the  construction  period,  but  should  not  be  considered  after 
project  completion  for  the  following  reasons: 

(1)  The  reservoir,  when  filled,  would  inimdate  approxi 
mately  one-half  of  the  remaining  spawning  area  left  above  the 
damsite. 

(2)  Fry  and  spawned-out  adults  would  be  trapped  behind' 
the  dam  with  no  means  of  excape  except  over  the  spillway  during 
intermittent  spills.   In  all  likelihood,  the  steelhead  trapped 
behind  the  dam  would  enter  the  summer  trout  catch  in  large 
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numbers  which  would  further  reduce  their  chance  of  migrating  to 
sea. 

(3)   The  cost  of  trapping  and  transporting  the  fish 
would  probably  be  greater  than  the  return  that  could  be  expected 
from  the  operation. 

It  is  recommended,  therefore,  that  the  following  plan 
of  management  be  followed  for  Pescadero  Creek  if  and  when  the 
presently  envisioned  Worley  Plat  Project  is  completed: 

(1)  Construct  a  hatchery  below  the  dam  for  maintenance 
of  the  steelhead  trout  and  silver  salmon  runs. 

(2)  Construct  a  combination  of  fish-barrier  type  of 
dam  and  ladder  for  the  downstream  diversion  structure  so  the 
most  efficient  passage  of  migrating  fish  may  be  obtained. 

(3)  Properly  screen  all  diversions  from  the  project 
to  reduce  fish  loss. 

(4)  Water  should  be  reserved  in  the  reservoir  for 
downstream  release  throughout  the  year  for  fishery  maintenance. 
The  releases  should  be  sufficient  to  reach  the  ocean.   Winter 
and  spring  releases  should  be  adjusted  to  allow  for  periodic 
flushing  flows  to  open  the  stream  mouth. 

Suggested  release  schedule: 

(a)  November  1  through  March  30  for 
attraction,  transportation,  and  spawning 

flows  3,200  acre-feet 

(b)  April  1  through  June  30  for 
downstream  migration  of  juvenile  silver 

salmon  and  steelhead 1,500  acre-feet 
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(c)   July  1  through  October  31  for 
nursery  flows  700  acre-feet 

The  justification  for  a  hatchery  as  an  adjunct  to  the 
Worley  Plat  project  is  based  on  the  calculation  that  four-fifths 
of  the  spawning  and  nursery  area  will  be  lost  to  anadromous  fish 
production  upon  completion  of  the  project.   As  mitigation  for  the 
loss  of  the  upstream  area,  artificial  propagation  must  be  employed 
to  perpetuate  the  run.   A  loss  of  four-fifths  of  the  steelhead  run 
would  seriously  affect  the  present  popular  winter  fishery. 

The  area,  immediately  below  the  dam  should  be  an  ideal 
location  for  a  hatchery  providing  the  project  water  is  of  the 
proper  temperature  and  quality.   The  hatchery  would  be  a  noncon- 
sumptive  user  of  water,  so  special  releases  would  be  unnecessary 
for  operation  of  the  facility.   However,  winter  flushing  releases 
of  an  as  yet  undetermined  magnitude  would  be  needed  to  periodically 
breach  the  bar  at  the  stream  mouth  and  to  provide  a  transportation 
flow  to  the  upstream  areas. 

The  propagation  facility  should  be  large  enough  to 
hatch  and  rear  60,000  steelhead  trout  and  silver  salmon  to  yearling 
size  in  order  to  guarantee  perpetuation  of  the  fishery. 

Both  of  the  lower  Pescadero  Creek  projects  would  destroy 
or  block  access  to  the  remaining  trout  and  salmon  spawning  and 
nursery  areas.   In  order  to  maintain  the  steelhead  and  silver 
salmon  runs  in  the  stream,  the  entire  run  would  have  to  be 
artificially  propagated.   It  is  anticipated  that  water  suitable 
fbr  hatchery  operation  would  be  available  below  the  Loma  Mar 
Project,  but  the  water  below  the  lower  project  would  probably  be 
too  warm. 
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Specific  recommendations  for  the  Loma  Mar  Project,  in 
addition  to  the  provisions  made  for  the  Worley  Flat  development, 
are  as  follov7s: 

(1)  A  minimum  pool  of  15,000  acre-feet  be  maintained  for 
the  maintenance  of  fish  life  and  to  insure  a  proper  v/ater  supply 
for  a  hatchery. 

(2)  Construct  a  hatchery  belovj  the  project  to  hatch 
and  rear  70,000  yearling  steelhead  trout  and  silver  salmon  to 
compensate  for  the  loss  of  spavming  and  nursery  areas. 

Recommendations  for  the  lox'/er  Pescadero  Creek  project 
depend  on  the  project  operation  plan.   In  general  the  recommenda- 
tions for  the  project  are  the  same  as  for  the  upstream  developments 
j  v/ith  the  follov7ing  exceptions: 

(1)  Conduct  a  study  to  determine  the  suitability  of 
'  project  v;ater  for  a  steelhead  hatchery. 

(2)  If  a  v/ater  quality  study  shows  the  project  v/a.ter  to 

i 

'  be  unsuitable  for  hatchery  operation,  then  an  egg  taking  facility 
must  be  constructed  below  the  project.   Eggs  from  the  installa.tion 
must  be  transported  to  a  suitable  area  for  hatching  and  the  fry 
reared  to  yearling  size  for  replanting  in  the  stream,  the  cost 
of  propagation  to  be  borne  by  the  developer. 

Fishery  Enhancement 

There  is  an  excellent  opportunity  for  the  Pescadero  Creek 
fishery  to  be  enhanced  by  proper  management.   The  steelhead  runs 
have  been  able  to  hold  their  own  through  recent  years  even  though 
subject  to  heavy  fishing  pressure  and  unscreened  irrigation 
diversions.   Silver  salmon  runs  into  the  stream  on  the  other  hand. 
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have  declined  drastically,  possibly  from  a  combination  of 
overfishing  and  dry  years  when  the  stream  mouth  opened  too  late 
for  them  to  spawn. 

If  a  hatchery  were  built  at  Worley  Flat  or  another  area 
in  the  drainage  to  mitigate  the  loss  of  steelhead  spawning  grounds 
it  would  then  be  possible  to  enlarge  the  basic  facility  to 
propagate  an  additional  50,000  silver  salmon  at  a  fraction  of  the 
original  cost.   Pescadero  Creek,  although  small  when  compared  to 
many  streams  north  of  the  "Golden  Gate,"  is  classified  as  one  of 
the  15  most  productive  steelhead  streams  in  Northern  California. 
The  popularity  of  this  stream  could  be  greatly  increased  by 
rebuilding  the  native  silver  salmon  run  toits  former  level.  The 
State  of  Washington  has  had  excellent  success  in  restoring  the 
steelhead  and  silver  salmon  runs  in  the  streams  of  the  heavily 
fished  Seattle  area.  Water  development,  logging,  and  heavy 
fishing  depleted  the  runs  in  that  area,  but  by  the  use  of  modern 
management  techniques  in  their  hatcheries,  and  by  planting 
yearling  fish,  many  of  the  runs  were  restored  to  their  former 
abundance. 

In  addition  to  bolstering  the  winter  fishery  in 
Pescadero  Creek  with  hatchery  management,  additional  enhancement 
may  be  gained  by  rearing  catchable  trout  for  the  drainage  at  the 
same  facility.   Presently  4o,000  catchable  trout,  reared  in 
other  areas,  are  planted  in  the  creek  each  season.   The  creation 
of  a  reservoir  on  this  popular  stream  could  be  expected  to  cause 
an  increase  in  the  number  of  people  coming  to  the  area,  with  a 
resultant  increase  in  fishing  pressure.   The  added  demand  for 
catchable  trout  might  well  make  it  economically  feasible  to  rear 

C-40  i 


the  fish  In  the  local  facility  if  the  proper  water  temperatures 
could  be  obtained  for  accelerated  growth. 

bfildlife  Mitigation 

The  wildlife  produced  on  the  land  to  be  covered  by  the 
proposed  reservoirs  ca.nnot  be  supported  in  the  immediate  area. 
The  surrounding  land  is  nov;  carrying  the  maximum  populations  that 
it  can  sustain.   The  marsh  in  the  Pescadero-Butano  Delta  area 
should  be  acquired  and  placed  under  public  control  as  partial 
litigation  for  the  loss  of  habitat  in  upstream  areas  and  to 
safeguard  the  natural  beauty  of  the  marsh  from  local  land  use 
changes.  This  area  could  be  managed  as  a  wildlife  refuge  and 
it  v;ould  furnish  habitat  for  not  only  game  birds  and  animals  but 
nany  nongame  species  as  well.   The  addition  of  a  wildlife  refuge 
In  the  heavily  utilized  Coastal  San  Mateo  County  area  v/ould  not 
3nly  preserve  rapidly  dwindling  natural  marsh  habitat,  but  it 
TOuld  provide  suitable  nesting  and  breeding  grounds  for  a  host  of 
'iflldllfe  species. 

These  recommendations  for  fish  and  wildlife  mitigation 
and  enhancement  features  for  the  proposed  Pescadero  Creek  Projects 
are  out  of  necessity  brief.   More  of  the  project's  operational 
features  must  be  knovm  in  order  for  more  specific  recommendations 
:o  be  made.   However,  in  light  of  present  knowledge,  the 
'nanagement  recommendations  made  in  this  report  are  considered  to 
58  the  minimum  requirements  necessary  to  maintain  the  present  fish 
md  wildlife  values  of  the  drainage. 

M 
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GAZOS  CREEK 

Description  of  the  Gazos  Creek  Watershed 
Physical  Data 

Gazos  Creek  rises  at  an  elevation  of  2j08o  feet  near  the 
northwest  corner  of  Big  Basin  Redwoods  State  Park  and  approximate! 
one-fourth  mile  inside  the  Santa  Cruz  County  line  (Plate  C4).  The 
main  stream  runs  in  a  southwesterly  direction  for  nearly  nine  mile 
entering  the  Pacific  Ocean  two  and  one-half  miles  south  of  the 
Pigeon  Point  Lighthouse  (Figure  l4) . 

There  are  an  estimated  25  miles  of  stream  within  the 
drainage  hut  only  two  tributaries,  the  South  Fork  and  Old  Womans 
Creek,  are  worthy  of  mention.   Ga.zos  Creek  flows  generally  through 
a  narrow,  winding  canyon  through  most  of  its  length.   The  upper 
stream  channel  is  relatively  steep  with  few  pools  present.   The 
gradient  of  the  stream  diminishes  below  the  South  Fork  with  pools 
becoming  more  common  downstream.   Despite  the  logging  debris  and 
considerable  silt  from  road  construction,  there  is  a  fair  amount 
of  spaiming  gravel  scattered  along  the  stream.   The  mouth  of  Gazos 
Creek  is  open  most  of  the  year  due  to  a  steady  stream  flow. 

The  forest  cover  throughout  the  drainage  is  fairly  heavy 
and  consists  of  a  second  growth  fir-redwood  complex.   The  stream 
channel  is  heavily  shaded  throughout  most  of  its  length  by  alders 
and  willows  (Figure  15). 

Land  Use 

The  entire  drainage  is  composed  of  private  holdings, 
with  the  land  being  managed  primarily  for  sustained  yield  timber 
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Plate  C-4  Is  located 
at  the  end  of  Appendix  C 
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Figure  13 
Steelhead  fishermen's  cars  parked  at 
the  mouth  of  Pescadero  Creek. 

December  12,  I963 


Figure  lU 
Gazos  Creek  lagoon  with  ocean  in  the 
background . 

December  12,  I963 


Figure  15 
Old  logging  dam  on  lower  Gazos  Creek. 
December  12,  I963 


Figure  I6 
Upstream  view  of  potential  damsite 
on  lower  Gazos  Creek.  Typical  quail 
cover  in  foreground. 

December  12,  I963 
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production.   Two  splashboard  dams  near  the  creek  mouth  form  pools 
for  pump  diversions.   The  uppermost  diversion  is  owned  by  the 
Campbell  Soup  Company  mushroom  farm  on  the  coastal  plain  north  of 
the  creek.   Water  is  pumped  from  the  lower  diversion  to  irrigate 
land  lying  south  of  the  creek. 

Existing  Fish  and  Wildlife  Populations 
Fish 

Species  of  fish  known  to  inhabit  Gazos  Creek  are  steel- 
head  trout  J  silver  salmon,  and  one  or  more  species  of  sculpin.   The 
creek  is  a  typical,  small,  coastal  steelhead  stream.  The  shaded, 
spring-fed  waters  of  the  stream  offer  suitable  egg  incubation  and 
nursery  conditions  for  steelhead  and  silver  salmon  throughout  the 
year.   It  has  been  estimated  that  Gazos  Creek  presently  has  an 
annual  r\an  of  approximately  100  steelhead.   Silver  salmon  have  been 
observed  in  the  stream  periodically,  but  there  is  no  evidence  to 
indicate  that  a  run  of  any  consequence  spawns  in  the  drainage. 

i 

II 
Wildlife 

Deer  are  common  throughout  the  drainage,  and  a  resident 

iipopulatlon  of  75  deer  per  square  mile  is  estimated  to  range  there, 

'Sustained  yield  logging,  producing  excellent  forage  and  cover  con- 

1 

dltlons,  coupled  with  an  excellent  water  supply,  make  the  area 
I  Ideal  deer  habitat.   Valley  quail  are  more  common  in  the  lower  end 
I  of  the  drainage  where  the  heavy  timber  gives  way  to  rolling  grass 
[and   brush-covered  hillsides  (Figure  l6).   The  Gazos  Creek  watershed 
|also  supports  populations  of  band-tailed  pigeons  and  various  small 

fur-bearing  mammals. 
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Resource  Utilization 

Gazos  Creek  Is  a  popular  summer  trout  fishing  stream, 
receiving  heavy  use  for  a  stream  of  its  size.   During  the  summer 
fishing  season,  as  many  as  100  individual  fishing  camps  have  been 
counted  along  the  creelc  at  one  time.   The  trout  fishery  is  supportec 
mainly  by  plants  of  catchable-slzed  trout,  with  young  steelhead 
making  up  the  balance  of  the  catch.   All  of  the  drainage  is  in 
private  ovmershlp,  but  practically  unrestricted  fishing  access  is 
allowed.   Minter  steelhead  angling  is  restricted  to  the  tideviater 
portion  of  the  stream,  V7hlch  permits  only  a  small  portion  of  the 
creek  to  be  fished. 

Although  almost  unrestricted  access  is  allox'ied  for 
summer  fishing  along  Gazos  Creek,  hunting  access  is  severely  limltei 
in  the  surrounding  drainage  because  of  fire  closures  in  the  private 
timber  holdings.   Tv7o  hunting  clubs  lease  land  v/ithin  the  drainage, 
hovrever,  and  probably  accoimt  for  a  majority  of  the  10  to  15  deer 
killed  in  the  area  each  season. 

Possible  Effects  of  Future  Water  Development 
Gazos  Creek,  along  with  several  other  streams  in  the 
immediate  area.  Is  presently  under  consideration  for  v;ater  develop- 
ment by  the  State  Division  of  Soil  Conservation  and  the  State 
Department  of  V/ater  Resources.   One  potential  damslte  is  located 
approximately  one  mile  above  the  stream  mouth.   A  dam  l80  feet  high 
at  the  lower  end  of  the  stream,  v/ould  Inundate  four  miles  of  the 
most  productive  fish  habitat  and  vrauld  destroy  the  anadromous  fish 
runs.   If  a  trout  fishery  of  any  magnitude  vrere  to  be  established 
in  a  reservoir  on  this  stream,  it  v:ovild  be  almost  entirely  dependen 
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upon  planted  fish,  since  there  would  be  insufficient  spawning  area 
available  to  support  a  large  self-supporting  population. 

At  the  present  time,  the  general  consensus  is  that  the 
drainages  lying  to  the  north  of  Gazos  Creek  would  be  developed 
prior  to  water  development  on  this  stream.   If  the  Pescadero  Creek 
Project  were  constructed  first,  and  a  fish  hatchery  were  constructed 
as  an  adjimct  to  the  project,  it  would  then  be  possible  to  enlarge 
the  facility  to  care  for  the  run  presently  spawning  in  Gazos  Creek. 
A  hatchery  small  enough  to  care  for  the  Gazos  Creek  run  would  be 
uneconomical  to  operate.   To  mitigate  for  the  loss  of  spawning  and 
nursery  areas  it  would,  however,  be  feasible  to  trap  the  adults 
and  take  the  eggs  to  another  facility  for  hatching  and  rearing. 
After  rearing,  it  would  then  be  possible  to  plant  the  progeny  of 
the  run  back  in  the  stream  in  order  for  them  to  repeat  their  life 
cycle.   In  this  manner,  the  Gazos  Creek  r\in  would  not  be  lost  and 
even  more  steelhead  angling  could  be  produced  by  opening  a  longer 
stretch  of  the  stream  to  winter  fishing.   Winter  fishing  could  also 
be  improved  below  a  project  on  this  stream  if  holding  pools  were 
dredged  in  the  stream  bed  and  good  steady  releases  of  water  were 
made  during  the  fishing  season. 

If  a  water  project  was  built  at  the  lower  end  of  the 
Gazos  Creek  drainage,  it  would  destroy  a  considerable  amount  of 
quail  habitat.   The  creek  bottom  area  is  also  utilized  to  some 
extent  by  deer,  especially  does  and  fawns.   It  would  be  difficult 
to  mitigate  wildlife  losses  in  this  drainage  because  of  the  narrow 
crooked  valley  through  which  the  stream  flows  and  because  of  the 
steep  nature  of  the  surrounding  terrain. 
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Recommendations 

If  the  presently  envisioned  project  Is  constructed  near 
the  mouth  of  Gazos  Creek  the  following  recommendations  are 
proposed: 

(1)  Construct  a  fish  trapping  and  egg  taking  facility 
below  the  dam  for  the  maintenance  of  the  existing  steelhead  and 
silver  salmon  runs. 

(2)  Hatch  the  eggs  taken  on  Gazos  Creek  at  another 
facility  but  rear  the  fingerllngs  for  replanting  in  the  stream. 

(3)  As  partial  mitigation  for  the  loss  of  fish  and 
wildlife  habitat  in  the  drainage  provide  public  access  and  manage 
the  reservoir  for  fishing  and  recreation. 

(4)  Provide  an  adequate  minimum  pool  in  the  reservoir 
to  Insure  perpetuation  of  the  resident  fish  populations. 

(5)  Provide  adequate  downstream  releases  from  the 
project  during  the  period  from  October  1  to  May  31  to  open  the 
bar  at  the  stream  mouth  and  for  transportation  flows  for  migrating 
fish. 

(6)  Move  the  existing  winter  fishing  boundary  upstream 
to  a  point  250  feet  below  the  proposed  egg  taking  station  to  allow 
anglers  a  greater  fishing  area. 
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SUMMARY 


A  survey  of  the  fish  and  wildlife  populations  of 
Dennlston,  Purlslma,  Pescadero,  and  Gazos  creeks  has  shown  that 
self-sustaining  populations  of  resident  species  are  present  in 
these  drainages.   Pescadero  and  Gazos  creeks  in  the  southern  end 
of  the  county  v/ere  found  to  have  not  only  the  largest  fish  and 
wildlife  populations  but  the  resource  was  better  utilized. 

Dennlston  and  Purlsima  creeks  would  be  damaged  less  by 
water  development  within  their  drainages  than  the  other  two 
streams  under  study.   On  the  contrary,  these  two  streams  could 
be  enhanced  to  some  degree  by  water  projects.   Neither  Dennlston 
or  Purlsima  Creek  has  an  anadromous  fish  run.   The  resident 
populations  are  not  large  and  the  fish  never  attain  large  size 
because  of  their  restricted  environment  and  limited  food  supply. 
Poor  access  into  these  tv/o  drainages  reduces  utilization  of  both 
fish  and  game  resources. 

Some  wildlife  habitat  v;ould  be  inundated  by  any  project 
constructed  in  either  Dennlston  or  Purlsima  Creek  and  it  could 
not  be  replaced.   However,  newveter  habitat  would  be  created  that 
•  could  be  of  some  benefit  to  waterfovjl. 

■  Some  degree  of  enhancement  could  be  afforded  these 

I  streams  if  the  reservoirs  created  by  future  projects  would  be 
I  opened  to  fishing.   Ample  summer  releases  below  the  proposed 
i  Coastside  County  V\[ater  District  project  on  Purlsima  Creek 
could  Improve  stream  conditions  in  the  valley  and  offer  some 
enhancement  if  riparian  habitat  were  left  unaltered. 
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Pescadero  Creek  is  the  most  Important  stream  In  the 
coastal  area  of  San  Mateo.   The  creek  supports  a  resident 
and  anadromous  trout  (steelhead)  population  and  a  silver  salmon 
run.   An  abundant  deer  population  Is  present  in  the  watershed 
along  v/lth  fair  niimbers  of  quail  and  other  upland  game  species. 
In  addition  to  the  abundance  of  wildlife  in  the  drainage., 
Pescadero  Creek  also  has  the  greatest  potential  for  water 
development  because  of  its  large  watershed. 

The  Pescadero  Creek  draina.ge  is  an  important  source  of 
recreation  for  the  Bay  Area  communities,  and  fishing  constitutes 
one  of  the  major  recreational  outlets.   Any  agency  planning  a 
water  project  in  this  drainage  should  explore  every  means  of 
developing  the  full  fishery  potential. 

Construction  of  a  dam  at  any  one  of  three  sites  on 
Pescadero  Creek,  large  enough  to  fulfill  the  area's  future  water 
requirements,  vrould  necessitate  artificial  propagation  to  main- 
tain the  stream's  steelhead  trout  and  silver  salmon  runs.   Any 
fairly  large  dam  on  this  stream  would  inundate  most  of  the 
present  spawning  and  nursery  grounds  and  would  block  access  to 
all  remaining  upstream  areas. 

If  the  proposed  Worley  Flat  project  or  one  of  a  similar 
size  is  constructed  on  Pescadero  Creek,  then  it  is  recommended 
that  a  hatchery  be  constructed  as  mitigation  for  the  loss  of 
spawning  area.   The  hatchery  should  be  large  enough  to  hatch  and 
rear  a  total  of  60,000  steelhead  and  silver  salmon  yearlings 
annually  to  guarantee  perpetration  of  the  runs.   In  view  of 
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possible  future  water  development  on  San  Mateo  County  coastal 
streams,  the  basic  hatchery  facility  could  be  designed  for  future 
expansion  to  accommodate  additional  fish. 

The  downstream  diversion  structxire  for  Pescadero  Creek 
water  should  be  designed  as  a  fish  barrier  as  well  as  a  diversion 
dam.   To  Insure  the  most  efficient  use  of  a  fish  ladder,  the 
accompanying  barrier  must  be  designed  to  guide  the  fish  to  the 
ladder  entrance.   The  project's  diversion  structure  must  also  be 
well  screened  to  avoid  loss  of  migrant  fish. 

1         Maintenance  releases  below  the  project's  diversion  dam 
must  be  large  enough,  during  the  winter  and  spring  months,  to 
allow  the  bar  at  the  stream  mouth  to  be  breached  for  the  passage 
of  upstream  and  downstream  migrants. 

i  As  compensation  for  the  loss  of  wildlife  habitat  in  the 

reservoir,  it  is  recommended  that  the  marsh  at  the  mouth  of  the 
stream  be  purchased  for  waterfowl  habitat. 

Possible  enhancement  features  for  the  Worley  Flat  project 
include  enlargement  of  the  proposed  hatchery  to  accommodate  a 
larger  steelhead  and  silver  salmon  run,  and  to  provide  for  the 

; rearing  of  catchable  trout  to  be  planted  in  the  reservoir  and 
upper  watershed. 

il         Water  development  in  the  Gazos  Creek  watershed  could 
be  detrimenta;i  to  both  anadromous  fish  and  wildlife  if  a  dam 

I 

were  constructed  in  the  lower  end  of  the  drainage.   A  reservoir 
within  the  lower  six  miles  of  the  drainage  would  destroy  most  of 
;the  silver  salmon  and  steelhead  spawning  area  and  inundate 
'valuable  wildlife  habitat.   The  anadromous  fish  could  be  trapped 
and  their  eggs  propagated  elsewhere,  but  the  wildlife  driven  out 

I 
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of  the  Inundated  area  by  water  could  not  be  easily  compensated  for 

The  coastal  portion  of  San  Mateo  County  has  many  small 
streams  not  included  in  this  study,  the  most  important  of  which 
are  Pilarcitos,  San  Gregorio,  and  Ifliitehouse  creeks.   These  three 
streams  support  small  rims  of  steelhead  as  do  most  of  the 
California  coastal  streams  north  of  Point  Arguello  that  do  not 
have  permanent  barriers  at  their  mouths.   The  majority  of  the 
small  streams,  however,  do  not  have  consistant  runs  as  the  sand 
bars  at  their  mouths  are  not  breached  each  year. 

The  wildlife  species  composition  in  the  drainages  not 
included  in  the  study  are  for  all  practical  purposes  considered 
to  be  the  same  as  the  streams  under  investigation.   The  abundance 
of  wildlife  in  each  drainage  being  governed  by  the  size  of  the 
watershed,  the  type  of  vegetative  cover  present,  and  the  local 
land  use  practices. 

The  recommendations  for  the  maintenance  and  enhancement 
of  fish  and  wildlife  included  in  this  report  are  preliminary  in 
nature  and  are  not  intended  as  a  final  solution  to  the  problems 
discussed.   They  do,  however,  suggest  methods  by  which  the 
natural  resources  can  be  protected.   In  the  event  feasibility 
level  studies  are  conducted  on  streams  in  the  area  a.t  some 
later  date,  sufficient  funds  should  then  be  allocated  to  complete 
the  fish  and  wildlife  studies  at  a  corresponding  level. 
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Stale  of  California 

Memorandum 


The  Resources  Agency  of  Calif 


To   :  Honorable  William  E.  Warne,  Director 
Department  of  Water  Resources 


Attention:  Mr.  Charles  McCullough^  Chief 
Bay  Area  Branch 


From         Department  of  Parks  and  Recreation 


Date  :May  4,  1964 

Subject  :Transmittal  of  Repc 
A  Recreation  Reconnaissj 
of  l4  Potential  Reserved 
Sites  -  Coastal  San  Mat( 
County  Investigation 


Two  copies  of  the  attached  subject  report  are  transmitted  herewith 
as  partial  fulfillment  of  Interagency  Agreement  No.  25278I,  wherein 
Parks  performs  recreation  planning  for  Water  Resources.   The 
report  was  prepared  at  the  request  of  Mr.  Charles  A.  McCulloiigh, 
Chief,  Bay  Area  Branch,  and  constitutes  the  first  half  of  the  work 
to  be  accomplished  for  the  Coastal  San  Mateo  County  Investigation. 
It  is  understood  that  our  report  on  those  reservoirs  chosen  for 
final  consideration  will  be  submitted  before  the  close  of  this 
fiscal  year. 

The  subject  report  evaluates  the  recreation  potential  of  some 
fourteen  tentative  reservoir  sites  in  the  coastal  portion  of 
San  Mateo  County.   It  presents  this  evaluation  from  the  economic 
standpoint  in  order  to  meet  the  needs  of  your  department  in  its 
project  formulation  studies.   However,  the  report  does  not 
attempt  to  evaluate  the  possible  esthetic  and  operational  affects 
several  of  the  proposed  reservoirs  could  have  on  existing  or 
planned  future  units  of  the  State  Park  System  and  the  existing 
San  Mateo  County  Memorial  Park.   The  following  comments  and 
recommendations  will  present  the  views  of  the  Department  of  Parks 
and  Recreation  upon  the  propriety  and  desirability  of  constructing 
several  of  the  reservoirs  now  under  study: 

Worley  Flat  Reservoir 

Worley  Flat  reservoir  would  inundate  a  sizeable  portion  of  the 
existing  Portola  State  Park,  if  constructed  to  an  elevation  of 
440  feet.   Even  if  constructed  to  an  elevation  of  375  feet, 
significant  portions  of  Portola  State  Park  would  be  inundated. 
Depending  upon  the  height  of  the  dam,  minor  to  major  changes 
would  result  in  the  physical  features  of  the  park.   Many  fine 
redwoods  would  have  to  be  removed  in  the  reservoir  clearing 
operation.   Many  others  could  be  adversely  affected  by  a  rising 
water  table  due  to  the  storage  of  water  in  the  Pescadero  Creek 
canyon.   Major  changes  would  be  necessary  in  the  operation  of 
Portola  State  Park. 

Portola  State  Park  was  created  to  preserve  for  posterity  the  prime 
redwood  forests  which  it  contains,  as  well  as  to  provide 
inspirational  recreational  experiences  to  its  visitors.   The 
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Honorable  William  E,  Warne 


Department  of  Parks  and  Recreation  Is  unalterably  opposed  to 
any  development  which  would  desecrate  any  of  the  esthetic  or 
physical  values  for  which  the  park  was  created. 

Therefore,  we  recommend  that  consideration  of  the  Worley  Flat 
reservoir  site  be  eliminated  from  consideration  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 

Loma  Mar  Canyon  Reservoir 


The  proposed  Loma  Mar  Canyon  reservoir  would  inundate  a  portion  of 
Portola  State  Park  and  a  major  portion  of  San  Mateo  County  Memorial 
Park.   It  is  our  firm  belief  that  insofar  as  is  physically  possible, 
public  works  should  be  constructed  in  a  manner  which  maximizes 
natural  resources  enhancement  and  minimizes  detriments  to  existing 
natural  resources.   We  do  not  believe  that  the  recreational 
combination  of  esthetic  and  economic  values  which  would  be  destroyed 
by  this  proposed  reservoir  can  be  replaced  by  those  created  by  the 
reservoir. 

We  recommend  that  the  Department  of  Water  Resources  eliminate  the 
Loma  Mar  Canyon  reservoir  site  from  consideration  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 

El  Oso  Reservoir 

This  proposed  reservoir  lies  within  an  area  in  which  the  Division  of 
Beaches,  and  Parks  is  contemplating  the  expansion  of  Big  Basin 
Redwoods  State  Park.   It  is  planned,  by  the  acquisition  of  lands 
in  this  area  (Waddell  Creek)  to  tie  together  several  scattered 
State  park  ownerships  and  thus  create  a  unified  area  from  Big  Basin 
proper  to  the  ocean.   It  is  also  noted  that  the  West  Waddell  Branch 
of  the  proposed  reservoir  would  Inundate  a  portion  of  the  existing 
Big  Basin  State  Park. 

The  Declaration  of  Purpose  in  the  Master  Plan  for  Big  Basin  Redwoods 
State  Park  states  in  part,  "....Big  Basin  Redwoods  State  Park  has 
as  its  purpose  the  making  available  to  the  people  forever,  for  their 
Inspiration,  enlightenment  and  enjoyment,  in  an  essentially  natural 
condition,  the  entire  watersheds  of  Waddell  and  Ano  Nuevo  Creeks,...", 
The  Department  of  Parks  and  Recreation  considers  that  any  development 
which  would  alter  the  natural  drainage  pattern  of  the  area  or  in  any 
other  way  alter  in  character  other  natural  resources  provided  by  the 
area,  would  be  inimical  to  park  purposes  in  the  existing  and  future 
planned  areas  of  Big  Basin  Redwoods  State  Park. 

We  recommend  against  consideration  of  the  El  Oso  site  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 


D-5 


State  of  California 

Memorandum 

To   :  Honorable  William  E,  Warne,  Director 
Department  of  Water  Resources 


Attention:  Mr.  Charles  McCullough^  Chief 
Bay  Area  Branch 


From     :    Department  of  Parks  and  Recreation 


The  Resources  Agency  of  Call 


rn 


Date  :May  4,  1964       1 

Subject  :Transmittal  of  Rep 
A  Recreation  Reconnalss 
of  14  Potential  Reserve 
Sites  -  Coastal  San  Matli 
County  Investigation 
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The  subject  report  evaluates  the  recreation  potential  of  some 
fourteen  tentative  reservoir  sites  in  the  coastal  portion  of 
San  Mateo  County.   It  presents  this  evaluation  from  the  economic 
standpoint  in  order  to  meet  the  needs  of  your  department  in  its 
project  formulation  studies.   However,  the  report  does  not 
attempt  to  evaluate  the  possible  esthetic  and  operational  affects 
several  of  the  proposed  reservoirs  could  have  on  existing  or 
planned  future  units  of  the  State  Park  System  and  the  existing 
San  Mateo  County  Memorial  Park.   The  following  comments  and 
recommendations  will  present  the  views  of  the  Department  of  Parks 
and  Recreation  upon  the  propriety  and  desirability  of  constructing 
several  of  the  reservoirs  now  under  study: 
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Portola  State  Park  was  created  to  preserve  for  posterity  the  prime 
redwood  forests  which  it  contains,  as  well  as  to  provide 
inspirational  recreational  experiences  to  its  visitors.   The 


D-4 


Honorable  William  E.  Warne 


Department  of  Parks  and  Recreation  is  unalterably  opposed  to 
any  development  which  would  desecrate  any  of  the  esthetic  or 
physical  values  for  which  the  park  was  created. 

Therefore,  we  recommend  that  consideration  of  the  Worley  Flat 
reservoir  site  be  eliminated  from  consideration  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 

Loma  Mar  Canyon  Reservoir 


The  proposed  Loma  Mar  Canyon  reservoir  would  Inundate  a  portion  of 
Portola  State  Park  and  a  major  portion  of  San  Mateo  County  Memorial 
Park.   It  is  our  firm  belief  that  insofar  as  is  physically  possible, 
public  works  should  be  constructed  in  a  manner  which  maximizes 
natural  resources  enhancement  and  minimizes  detriments  to  existing 
natural  resources.   We  do  not  believe  that  the  recreational 
combination  of  esthetic  and  economic  values  which  would  be  destroyed 
by  this  proposed  reservoir  can  be  replaced  by  those  created  by  the 
reservoir. 

We  recommend  that  the  Department  of  Water  Resources  eliminate  the 
Loma  Mar  Canyon  reservoir  site  from  consideration  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 

El  Oso  Reservoir 

This  proposed  reservoir  lies  within  an  area  in  which  the  Division  of 
Beaches,  and  Parks  is  contemplating  the  expansion  of  Big  Basin 
Redwoods  State  Park.   It  is  planned,  by  the  acquisition  of  lands 
in  this  area  (Waddell  Creek)  to  tie  together  several  scattered 
State  park  ownerships  and  thus  create  a  unified  area  from  Big  Basin 
proper  to  the  ocean.   It  is  also  noted  that  the  West  Waddell  Branch 
of  the  proposed  reservoir  would  inundate  a  portion  of  the  existing 
Big  Basin  State  Park. 

The  Declaration  of  Purpose  in  the  Master  Plan  for  Big  Basin  Redwoods 
State  Park  states  in  part,  "....Big  Basin  Redwoods  State  Park  has 
as  its  purpose  the  making  available  to  the  people  forever,  for  their 
inspiration,  enlightenment  and  enjoyment,  in  an  essentially  natural 
condition,  the  entire  watersheds  of  Waddell  and  Ano  Nuevo  Creeks....", 
The  Department  of  Parks  and  Recreation  considers  that  any  development 
which  would  alter  the  natural  drainage  pattern  of  the  area  or  in  any 
other  way  alter  in  character  other  natural  resources  provided  by  the 
area,  would  be  inimical  to  park  purposes  in  the  existing  and  future 
planned  areas  of  Big  Basin  Redwoods  State  Park. 

We  recommend  against  consideration  of  the  El  Oso  site  as  a  possible 
water  storage  project  in  the  Coastal  San  Mateo  County  Investigation. 
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Honorable  William  E.  Warne 

Upper  Butano  Reservoir  and  Pigeon  Point  Project 

Both  reservoir  projects  would  inundate  small  portions  of  Butano 
State  Park.   It  is  not  expected  that  either  inundation  would  cause 
serious  damage  to  park  values. 

It  is  recommended  that  if  either  of  these  projects  are  to  be 
considered  further  every  possible  precaution  should  be  taken 
in  the  planning  process  to  prevent  destruction  of  existing  park 
values  and  every  effort  be  made  to  enhance  park  and  recreation 
values  by  judicious  location,  sizing  and  operation  of  the 
project. 


/S/  Charles  A.  DeTurk 
Director 
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ASSOCIATED  RECREATION  DEMAND  AND 
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By 

Stanley  J.  Thompson 
Recreation  Planner  III 


Under  the  Supervision  of 
Henry  A.  Hjersman 
Assistant  Supervisor 


And 

William  J.  Haussler 
Supervisor 
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COASTAL  SAN  MATSO  COUNTY  INVESTIGATION 


I 


Introducblon 


This  report  has  been  prepared  by  the  Recreation  Contract  Cervices 
Unit,  Division  of  Beaches  and  Parks,  as  a  portion  of  the  services 
contracted  by  the  Department  o^  Vv'ater  Resources  under  Interagency 
Agreement  25278I.   Specific  authorization  for  recreation  services 
to  the  Coastal  San  Mateo  County  Investigation  is  contained  in 
Department  of  V/ater  Resources  Work  Order  Assignment  No.  40''l-0300 
issued  by  the  Bay  Area  Branch  on  December  2,    I963,  and  revised  on 
January  3,  1964.   This  work  order  requests  that  the  Recreation 
Contract  Services  Unit  provide  the  following  services: 

1.  A  recreation  reconnaissance  of  l4  potential 
reservoir  sites  currently  under  investigation. 

2.  A  general  estimate  of  demand  for  reservoir 
water-associated  recreation  in  the  Investigation  area. 

3.  A  compilation  of  data  for  use  in  determining 
recreation  benefits. 

4.  A  detailed  recreation  land  use  plan  for  the 
initial  feature(s). 

5.  A  prediction  of  recreation  use  for  the  initial 
feature(s). 

6.  An  estimate  of  recreation  development  costs. 

7.  Assistance  to  the  branch  economist  in  compu- 
tation of  recreation  benefits  creditable  to  initial 
feature ( s) . 

This  report  is  broken  into  two  sections  covering  the  first  three 
items  outlined  above.   Items  4  through  7  v/ill  be  covered  in  a  sub- 
sequent report  or  reports  once  the  initial  feature  or  features  ard 
identified. 
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RECREATION  RECONNAISSANCE 
COASTAL  SAN  MATEO  COUNTY 


Location  of  the  Study  Area 

The  study  area  encompasses  the  coastal  drainages  of  southern 
San  Mateo  County  and  a  small  portion  of  northern  Santa  Cruz 
County.   The  Pacific  Ocean  bounds  the  study  area  on  the  west; 
the  outer  ridges  of  the  coast  range  form  the  east  boundary.   The 
north  boundary  of  the  area  Is  Montara  Mountain,  a  transverse  ridge 
which  runs  to  the  ocean.   The  south  boundary  of  the  area  is  the 
Finney  Creek  drainage.   T'ls  creek  empties  into  the  ocean  near 

the  San  Mateo-Santa  Cruz  County  Line.   One  reservoir  area,  which 

l| 

<  has  been  investigated  for  potential  water  supply,  lies  outside 

of  the  study  area.   This  reservoir  site.  El  Oso,  lies  on  Waddell 

Creek  immediately  south  of  the  study  area  boundary. 

; The  City  of  Half  Moon  Bay  constitutes  the  only  Incorporated  city 
within  the  study  area.   Other  communities  Include  Montara,  Princeton, 
El  Granada,  Moss  Beach,  San  Gregorio,  Pescadero,  and  La  Honda.   At 

i  the  present  time  the  economy  of  the  area  is  based  upon  agriculture, 

i 

■  recreation,  and  lumber. 

I  Accessibility 

The  major  highway  serving  the  coastal  area  is  State  Highway  1,  the 
I  Cabrlllo  Highway,  which  is  located  near  and  runs  parallel  to  the 

I 

,  coastline.   This  highway  is  generally  two  lanes,  however,  portions 

;'  are  built  to  four-lane  expressway  standards.   Future  highxvay 

i 

i  development  plans  call  for  improving  the  entire  rouce  to  express- 
way or  freeway  standards.   The  Devils  Slide  area,  immediately 

I 
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north  of  zhe   study  area  is  "periodically  closed  by  slides  during 
the  winter  months;  a  factor  v;hich  prevents  dependable  year-around 
access  from  the  major  San  Francisco-Pacifica  metropolitan  complex. 
Scate  Highv/ay  5^  the  Sl<yline  Boulevard,  parallels  the  east  boundary 
of  the  study  area.   Highv>fay  5  is  a  tv^o-lane  highway  v/hich  originate 
in  San  Francisco  and  terminates  in  the  mountains  v/est  of  Saratoga. 
Tne  highv;ay  will  eventually  be  extended  to  connect  with  Highv/ay  17 
east  of  Santa  Cruz. 

Only  two  east-west  highxvays  serve  the  study  area,  the  Belmont- 
Half  Moon  Bay  Road  and  the  La  Honda  Road.   Botn  of  these  routes  are 
paved  two-lane  mountain  roads  developed  to  somewhat  less  than  State 
highway  standards.   Several  improved  and  unimproved  county  roads 
connect  the  coastside  area  with  State  Highway  5.   Access  acts  as  a 
major  barrier  to  the  development  of  the  coastal  San  Mateo  area. 
As  highways  are  improved,  development  of  the  area  will  be  acceleratd, 

Topography 

The  coastal  portion  of  San  Mateo  County  may  be  characterized  as 
having  three  general  topographic  types.   These  types  constitute 
belts  running  in  a  north-south  direction  paralleling  the  coastline. 
The  outermost  (coastside)  consists  of  coastal  terraces.   These  are 
relatively  flat  or  gently  undulating  areas  which  occur  above  the 
coastline.   TV-e  next  belt  to  the  east  consists  of  the  gently  slopir, 
and  more  steep  foothills  of  the  coast  range  proper.   The  upland  ares 
along  Che  eastern  boundary  of  the  study  area  constitute  the  third 
general  topographic  type.   The  interior  mountain  areas  are  charac- 
terized by  high  ridges  and  steep-sided  canyons. 
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From  the  standpoint  of  topography,  the  coastal  terrace  and  the 
foothill  areas  offer  the  best  opportunity  for  recreation  develop- 
ment.  The  Interior  mountain  areas  are  generally  too  steep  to 
permit  extensive  recreation  development. 

Climate 

Even  though  the  study  area  is  small,  there  are  quite  considerable 
variations  In  climate.   The  coastal  terraces  and  rolling  foothill 
areas  are  exposed  to  the  coast  and  are  subject  to  a  strictly 
maritime  climate.   Westerly  winds  are  common  throughout  the  year. 
Fog  Is  common  during  the  summer  and  fall.   Temperatures  are  cool 
throughout  the  year.   Variations  between  night  and  daytime  tempera- 
tures and  between  winter  and  summer  temperatures  are  slight.   The 
interior  mountains  are  less  subject  to  the  winds  and,  although 
morning  fog  Is  common,  it  seldom  persists  throughout  the  day, 
as  is  characteristic  of  the  coast.   The  range  of  dally  and  seasona- 
ble temperatures  is  wider  in  the  mountain  area  than  along  the 
coast,  although  extremely  warm  or  cold  temperatures  are  rare.   The 
mountain  area  receives  precipitation  nearly  twice  that  received  on 
the  coast.   The  upper  portions  of  the  study  area  commonly  receive 
some  snow  during  the  winter,  but  this  seldom  persists  for  extended 
periods  of  time.   Generally,  the  climate  in  the  mountain  areas  is 
more  conducive  to  reservoir  recreation  activities  than  is  the 
climate  of  the  exposed  coastal  area. 

Vegetative  Cover 

As  would  be  expected,  the  vegetative  cover  types  closely  parallel 

the  topography  and  climate  of  the  area.   The  coastal  terraces  were 
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once  grass-covered  plains.   Some  of  the  canyons  v/hich  cut 
through  the  terraces  support  sparse  stands  of  coastal  chaparral.  ^ 
Native  trees  are  scanty  but  have  been  augmented  by  plantings  of 
Monterey  pine,  Monterey  cypress  and  eucalyptus.   Th-;se  plantings 
were  established  to  act  as  wind  barriers  in  some  areas.   The  plains 
now  constitute  the  major  agricultural  portion  of  the  study  area. 
Brussel  sprouts,  artichokes,  and  flov;er  crops  are  the  major  agri- 
cultural items  produced.   Most  of  the  limited  urbanization  which 
is  occurring  in  the  study  area  is  occurring  on  the  coastal  terraces 

The  cover  types  in  the  foothill  area  are  more  variable.   The  ridge- 
tops  and  south  and  v/esc  facing  slopes  are  mostly  grassland  areas. 
The  north-facing  slopes  support  stands  of  coastal  chaparral.   Some 
tree  cover  occurs  in  the  canyons  and  occasionally  on  the  east- 
facing,  sheltered  slopes.   Tree  cover  has  been  augmented  In  places 
by  plantings  of  Monterey  pine  and  eucalyptus.   A  considerable 
portion  of  the  foothill  area  is  coming  under  cultivation  where 
slopes  permit.   Grain  and  hay  crops  are  being  produced.   Much  of 
the  area  is  grazed  by  livestoclc.  ' 

The  upland  mountain  areas  also  support  a  variety  of  vegetative  types; 
The  higher  ridges  are  rather  open  oak  woodlands.   The  larger  canyon^: 
and  some  of  the  cooler  and  moister  ridges  support  dense  stands  of 
redwood  and  Douglasfir.   The  redwood  thins  leaving  Douglasfir 
stands  on  the  drier  slopes.   The  mountain  area  is  generally  v;ell 
wooded.   Some  of  the  timbered  areas  have  been  heavily  logged  and 
second-growth  timber  is  much  in  evidence.   Other  areas,-  mostly 


ai 
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v/lthin  existing  public  parks  and  in  areas  subdivided  for  summer 
homeSj  have  been  left  unlogged.   Many  of  the  small  flats  within 
this  area  are  cultivated  for  a  variety  of  crops.   Where  soil  and 
moisture  conditions  are  favorable,  Christmas  tree  farms  have  been 
developed.   Those  areas  v;hich  lie  between  the  foothills  and  che 
'  upland  mountainous  areas  present  the  best  potential  for  recreation 

development. 
i 
I 

Over-all  Attractiveness 

The  Coastal  San  Mateo  area  presents  a  study  of  contrasts.   Sach 
;  portion  of  the  area  has  some  attraction  of  its  own  and  the  whole 

area  is  a  panorama  of  varying  cover  and  topographic  types.   The 
!  dominant  feature  of  the  study  area  is  the  spectacular  coastline. 
■  Sandy  beaches  are  interspersed  v/ith  rugged  marine  cliffs  and  rock 
i  outcrops.   The  coastline  is  visited  by  hundreds  of  thousands  of 
recreationists  each  year.   The  coastal  terraces  overlooking  the 
I  ocoan  are  not  as  spectacular  as  is  the  coastline  itself,  but  the 
pastoral  scene  of  various  agricultural  types  is  attractive  and 
interesting.   The  rolling  foothills,  inland  from  the  coastal  plain, 
!  are  probably  the  least  attractive  of  the  areas  in  the  region. 
But  even  hare  the  diversity  of  cover  and  the  interspersion  of 
cultivated  and  uncultivated  areas  add   interest  to  the  area.   The 
foothill  area,  because  of  the  diversity  of  cover  and  use  t^pes, 
supports  a  variety  of  wildlife.   The  mountainous  and  eastorn-most 
portion  of  the  study  area  consists  of  the  high  ridges  of  the  coast 
range.   A  considerable  portion  of  this  area  is  h  avily  timbered. 
The  cool,  moist  canyons  support  dense  groves  of  redwood  and  Douglasflr, 
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while  on  the  higher  ridges  Douglasfir  and  deciduous  trees  pre- 
dominate the  forested  area.   As  with  other  forested  areas  of 
the  State,  these  areas  have  long  been  attractive  to  recreation- 
ists.   These  forested  areas  provide  a  cool,  relaxing  respite  from 
the  hustle  of  work-a-day  activities.   The  popularity  of  the  mountains 
is  evidenced  by  the  number  of  summer  homes  throughout  the  area. 

Developability 

The  developability  of  an  area  is  defined  as  the  combination  of 
physical  factors  which  determines  whether  or  not  recreation  facili- 
ties can  be  developed.   A  number  of  factors  enter  into  the  determi- 
nation of  developability.   Of  prime  concern  is  terrain.   Slopes 
must  be  gentle  enough  to  allow  for  developments.   Unless  suitable 
slopes  within  reasonable  proximity  of  the  reservoir  are  available 
for  development,  recreation  use  will  be  negligible.   Developable 
areas  must  also  be  reasonably  accessible.   The  coastal  terrace 
and  foothill  areas  generally  provide  the  best  opportunity  for 
recreation  development,  although  even  here  access  to  planned  use 
areas  can  be  a  problem.   The  mountain  areas  are  steep  and  developa- 
ble and  accessible  terrain  is  scant. 

Existing  Recreation  Development 

The  study  area  has  long  attracted  recreationists.   This  is  evidenced 
by  the  extensive  recreation-oriented  development  in  the  area. 
Existing  development  consists  of  private,  'semiprivate  and  public 
recreation  facilities.   Private  development  consists  of  numerous 
summer  cabins  scattered  through  the  upland  portions  of  the  study 
area.   Concentrations  of  such  developments  are  found  in  Redwood 
Terrace,  La  Honda,  Loma  Mar,  and  Butano  Park.   Some  summer  home 
development  also  occurs  along  the  coast.   Semiprivate  recreation 
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development  consists  of  many  areas  developed  by  church 
groups J  scout  groups,  and  other  organizations.   A  few  com- 
mercial recreation  developments,  areas  developed  with  private 
capital,  are  available  for  public  use  on  a  fee  basis.   Public 
park  and  recreation  facilities  are  provided  by  both  county 
and  state  agencies.   San  Mateo  County  operates  two  park  areas 
within  the  study  area.   Memorial  Park,  located  on  Pescadero 
Creek,  is  intensively  developed  for  both  overnight  and  day-use 

,  activities.   McDonald  Park,  which  is  presently  under  development, 

I 

is  located  on  Upper  San  Gregorio  Creek.   This  park  area  will  be 

developed  with  riding  and  hiking  trails  and  some  camping  areas. 

The  State  Division  of  Beaches  and  Parks  operates  several  park 
i 
!  facilities  within  the  study  area.   The  San  Mateo  Beaches  State 

Park  consists  of  numerous  parcels  of  ocean  frontage.   Most  of 

^  these  areas  support  only  limited  development  at  the  present  time. 

t 
I 

Portola  State  Park  is  located  in  the  upper  portion  of  the  Pescadero 
!  Creek  Watershed.   Portola  is  a  park  developed  and  operated  for 

the  preservation  and  interpretation  of  the  redwood  ecological 

type.   The  park  has  60  developed  camp  uni>:s  and  106  picnic  units. 
1  Butano  State  Park  is  also  a  redwood-oriented  park  area.   The 

park,  located  on  Little  Butano  Creek,  is  currently  under  develop- 

i  ment.   Initial  development  will  include  90  camp  units  and  attendant 

I 

;  sanitary  facilities,  utilities,  access  roads  and  trails.   The 
'   target  date  for  completion  of  the  initial  stage  development  is 
June  1965. 
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Big  Basin  State  Park,  the  first  unit  of  the  State  Park  System, 
is  located  immediately  southeast  of  the  study  area.   Those 
developments  proposed  in  the  southern  end  of  the  study  area  would 
have  an  effect  on  Big  Basin.   The  full  significance  of  this  effect 
is  not  analyzed  in  the  report. 

Table  1  summarizes  the  use  of  the  public  park  facilities  where 
estimates  are  available. 

TABLE  1 

Use  of  Public  Park  Areas 
Coastal  San  Mateo  County 

HM 

Park  Area  Total 

Visitors 

San  Mateo  County  Memorial  Park  150,372 

San  Mateo  Coast  State  Beaches  1,326,400 

Portola  State  Park  132,911 

Big  Basin  State  Park  .        767,711 

Although  there  are  a  number  of  reservoirs  in  the  study  area,  none 

are  developed  to  accommodate  recreation  use.   Some  privately-owned 

reservoirs  are  used  to  a  limited  extent  for  angling  on  a  "perraissioi 

only"  basis.   Until  a  year  ago,  two  of  these  reservoirs,  located 

on  Arroyo  de  los  Frijoles,  were  planted  with  trout  by  the  Departmenj 

of  Pish  and  Game.   These  were  operated  by  a  local  sportsmen's  club 

which  charged  a  fee  for  entry.   This  has  now  been  discontinued. 

The  Crystal  Springs  Reservoir  complex,  owned  by  the  City  of 

San  Francisco,  is  located  adjacent  to  the  study  area.   These 

reservoirs  and  the  surrounding  watersheds  are  closed  to  all  entry 

to  prevent  apparent  or  real  damage  to  the  domestic  water  supply. 
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It  may  be  that  at  some  fucure  date,  limited  recreation  develop- 
ment and  use  may  be  permitted. 

Planned  Recreation  Development 

Th--^  State  Division  of  Beaches  and  Parks  has  tentative  plans  for 

a  considerable  amount  of  additional  acquisition  and  development 

within  the  study  area. 

I  San  Mateo  Coast  State  Beaches  will  be  expanded  in  several  areas, 

and  developed  to  provide  for  additional  day-use  and  camping 

activities.   Areas  slated  for  acquisition  and/or  development  include 

the  coastal  area  near  Half  Moon  Bay,  areas  at  the  mouth  of  San 

Gregorlo  and  Pescadero  Creeks,  the  Bean  Hollow  area  and  the  Ano 

Nuevo  area.   Implementation  of  these  plans  will  have  little  direct 
i 
i  effect  on  the  reservoir  developments  under  investigation,  however, 

planned  beach  developments  would  add  to  the  general  recreation 

attraction  of  the  Coastal  San  Mateo  area. 


1  Present  plans  call  for  some  additional  acquisition  surrounding 
Portola  State  Park,  but  there  are  no  immediate  plans  for  additional 
development  in  this  area.   Portola  State  Park  would  be  affected  by 
reservoir  construction  on  the  Pescadero  Creek  Watershed.   The  general 

I  effects  of  reservoir  development  on  Portola  State  Park  are  discussed 

i 

I 

■  in  a  later  section  of  this  report. 


Butano  State  Park  is  scheduled  for  initial  development  starting 
sometime  in  the  1963-64  fiscal  year.   Facilities  for  camping  will 
probably  be  available  for  use  during  the  1965  recreation  season. 
The  lower  portion  of  the  park  is  slated  for  intensive  development, 
while  the  upland  portions  of  the  park  will  be  left  in  a  pristine 
condition  for  the  esthetic  enjoyment  of  recreationists.   Development 
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in  this  area  will  consist  of  trails  only.   Some  additional 
acquisition  is  planned  for  Butano  State  Park.   Construction 
of  the  Upper  Butano  Reservoir  would  affect  park  development. 

Additional  plans  call  for  the  acquisition  and  development  of 
a  large  portion  of  the  Waddell  Creek  Watershed.   The  area  to  be 
acquired  would  be  contiguous  with  Big  Basin  Redwoods  State  Park. 
Portions  of  the  area,  mostly  in  the  Waddell  Creek  Canyon,  would 
be  developed  primarily  for  overnight  use.   The  proposed  El  Oso 
Reservoir  would  inundate  a  portion  of  the  area  planned  for  future 
recreation  development. 

San  Mateo  County's  plans  for  development  of  McDonald  Park  were 
discussed  in  the  preceding  section  of  the  report. 

Potential  for  Reservoir  Recreation  Development 

The  potential  for  the  development  of  reservoir  recreation  areas 
is  determined  largely  by  evaluating  attractiveness  and  developa- 
bility.   Such  factors  as  accessibilltyj  location,  reservoir  size 
and  operation  are  also  important  considerations.   All  of  these 
factors  are  closely  interrelated,  and  vary  between  reservoir  sites 

Slopes  must  be  gentle  enough  to  allow  for  development;  generally 
less  than  25/^.   It  is  desirable  that  these  slopes  have  sufficient 
tree  cover  to  provide  an  attractive  setting  for  recreation  develop 
ment  and  to  provide  the  privacy  desired  by  recreationists.   In  thi 
particular  area  shade  is  of  less  importance  than  in  the  warmer  pars 
of  the  State.   Consequently,  from  the  point  of  view  of  recreation, 
an  open  stand  is  preferable  to  a  dense  tree  stand.   On  the  exposed 
outer  coast  trees  can  serve  as  an  important  barrier  to  the  prevail 
ing  offshore  v/inds. 
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Unfortunately,  the  desirable  balance  between  topography  and 
vegetative  cover  is  lacking  in  most  of  the  coastal  San  Mateo 
area.   Those  areas  which  are  well  wooded  are  generally  too 
steep  for  recreational  development.   Conversely,  those  areas 
flat  enough  for  development  lack  tree  cover. 

All  of  the  reservoir  sites  are  located  in  close  proximity  to  a 
large  urbanized  area  so  that  demand  for  recreation  facilities 
will  be  present.   Some  of  the  reservoir  areas  are  more  accessible 
to  this  population  than  others.   Areas  suitable  for  development 
on  individual  reservoirs  will  present  varying  access  problems. 
The  sizes  of  the  reservoirs  planned  are  variable.   Some  of  the 
,  reservoirs  are  so  small  as  to  limit  the  types  of  recreation 
j  activities  allowable.   For  example,  high-speed  boating  and 
water  skiing  would  be  undesirable  on  reservoirs  much  smaller  than 
200  acres.   On  the  larger  reservoirs  these  activities  would  be 
permissible.   Schedules  have  not  yet  been  developed  for  the 
operation  of  the  reservoirs  for  other  project  purposes.   It  is 
assumed  that  a  usable  pool  will  be  maintained  for  recreation. 
i  If  such  a  pool  is  not  provided,  the  potential  of  any  of  the 
I  reservoirs  will  be  seriously  impaired.   It  is  also  assumed  that 
other  project  purposes  will  not  restrict  the  recreational  use 
of  the  reservoirs.   Restrictions  on  the  use  of  the  reservoirs 
imposed  by  public  health  requirements  or  for  other  reasons  will 
have  a  negative  effect  on  the  recreation  potential  of  the  reservoirs. 

:  Reservoir  Sites  Considered 

i  This  portion  of  the  report  presents  a  brief  description  and  a 
general  recreation  evaluation  of  each  of  the  fourteen  reservoir 
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sites  considered.   The  location  of  the  sites  examined  is  shown 

in  Table  2.   Overall  potential  ratings  for  the  reservoirs,  based 

upon  attractivenesSj  location,  developability,  size,  and  access 

are  outlined  in  Table  3« 

In  making  these  evaluations  it  was  necessary  to  make  several 

assumptions.   Although  some  of  these  have  been  discussed  previously, 

they  are  repeated  below  for  emphasis.   It  is  assumed  that: 

1.  The  reservoir  recreation  areas  will  be  developed 
and  made  available  for  public  recreation  use. 

2.  General  recreation  activities,  including  water 
contact  sports,  v;ill  be  permitted. 

3.  Access  to  the  study  area  will  be  improved  in 
the  near  future. 

4.  The  operation  of  the  reservoirs  for  other  project 
purposes  v;ill  be  such  that  the  reservoirs  v;ill  be  usable 
for  recreation. 


TABLE  2 
Reservoir  Sites  Examined 


Coas 

tal  San  Mateo  County 

Invest 

igation 

:     Dam  Site  Location 

:   Pool    : 

Surface 

Reservoir  Site 

:      S    :    T   : 

R 

: Elevation: 

Acres 

Denniston 

Land  Grant-Section 
Not  Established 

Lines 

250 

130 

Mills 

oil                      CO 

5W 

440 

130 

Upper  Furisima 

Land  Grant-Section 
Not  Established 

Lines 

400 

200 

Lower  Purisima 

l6      6s 

5W 

^20 

270 

Lobitos 

Land  Grant-Section 
Not  Established 

Lines 

360 

140 

San  Gregorio 

Land  Grant-Section 
Not  Established 

Lines 

240 

1,280 

Loma  Mar  Canyon 

4      8S 

4\v 

360 

1,100 

Worley  Flat 

35      3S 

4W 

440 

860 

Worley  Flat 

35      8S 

4W 

375 

440 

Upper  Butano 

Land  Grant-Section 
Not  Established 

Lines 

240 

875 

Bean  Hollow 

Land  Grant-Section 
Not  Established 

Lines 

240 

570 

Gazos 

Land  Grant-Section 
Not  Established 

Lines 

240 

510 

Whitehouse 

Land  Grant-Section 
Not  Established 

Lines 

280 

215 

El  Oso 

26      9S 

4VJ 

250 

253 
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Denniston  Reservoir  Site: 

rhe  Dennisuon  Reservoir  Site  lies  almost  directly  east  of  the  Half 
yioon  Bay  Airport.   The  proposed  reservoir  would  have  a  surface 
area  of  I30  acres  at  maximum  v;ater  conservation  pool. 

The  Denniston  Creek  Canyon  is  a  rather  steep  U-shaped  canyon.   The 
area  to  be  inundated  would  cover  most  of  the  readily  developable 
recreation  land.   Some  small  areas  could  be  developed  for  recrea- 
tion in  the  side  canyons  and  at  the  upper  end  of  the  reservoir. 
However,  ic  v;ould  be  difficult  to  develop  access  to  these  areas. 
The  north  facing  slopes  are  mostly  brushy  with  some  patches  of 
eucalyptus  in  the  side  canyons.   The  ridge  tops  and  south  facing 
slopes  are  more  open  with  scattered  patches  of  chaparral.   The 
remaining  areas  are  covered  v;ith  annual  grasses. 

The  Denniston  Cresk  area  presently  receives  some  recreation  use. 
The  Brisbane  Rod  and  Gun  Club  operates  a  rifle  and  pistol  range 
in  a  portion  of  che  area  which  vjould  be  inundated  by  the  reservoir. 
.It  would  be  difficult  to  develop  recreation  facilities  at  this 
site.   The  area  it.  not  attractive  because  of  the  almost  total 
^lack  of  trees.   Slopes  surrounding  the  reservoir  are  steep  v^ith 
iVery  limited  area  available  for  recreation  development.   It  will 

i 

:be  difficult  to  develop  access  to  the  few  usable  areas.   The  over- 

all  potential  of  the  area  is  limited. 
I 
I 

■Mills  Reservoir  Site: 

■Mills  Reservoir  Site  is  located  on  Mills  Creek  approximately  4  miles 
southwest  of  Half  Moon  Bay.   Access  to  the  area  is  by  the  Higgins 
Canyon  county  road  and  private  road  to  the  Murray  Ranch.   The  pro- 

^ posed  reservoir,  at  a  surface  elevation  of  440  feet,  vjould  cover 
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approximately  I30  acres.  Most  of  the  slopes  surrouiadins  this 
site  are  steep.  ]lo\iev3r,  one  area  near  the  left  dam  abutment 
could  be  developed  for  recreation  use. 

Tree  cover  is  scant  on  the  slopes  surrounding  the  Mills  Site. 
Some  portions  of  the  canyon  have  been  planted  v;ith  eucalyptus. 
Mor.:t  of  this  cover  v/ould  be  flooded  by  reservoir  construction. 
Recreation  development  on  this  site  v/ould  involve  extensive 
landscaping  to  provide  the  esthetic  setting  desirable  for  recrea- 
tion use. 

V-Jhile  the  Mills  Reservoir  Si';e  is  not  nov;  particularly  attractive, 
the  area  does  have  some  recreation  development  possibilities.   The 
size  of  the  reservoir  v;ould  preclude  some  recreational  uses,  such 
as  high-speed  boating.   Assuming  that  adequate  facilities  and 
landscaping  are  provided,  the  reservoir  would  be  suitable  for 
such  activities  as  swimmingj  angling,  and  picnicking. 

Upper  Furisima  Reservoir  Site 

The  Upper  Furisima  Reservoir  Site  is  located  on  Furisima  Creek 
approximately  3  miles  northeast  of  State  Highv/ay  1.   Access  to 
the  site  is  by  improved  county  road.   At  a  pool  elevation  of 
400  feet,  the  reservoir  would  cover  approximately  200  acres. 

Terrain  surrounding  the  reservoir  is  moderate  to  steep.   Several 
areas  would,  however,  be  available  for  recreation  development. 
The  best  of  these  areas,  from  the  standpoint  of  vegetative  cover, 
lies  at  the  extreme  upper  end  of  the  reservoir.   This  area  would 
be  most  affected  by  reservoir  fluctuation.   Reservoir  drawdown 
v/ould  make  it  difficult  to  develop  v/ater-associated  recreation 
facilities  v/hich  would  be  available  for  use  throughout  the  year. 
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The  vegetative  cover  on  the  south  facing  slopes  consists  of 
open  grassland  with  a  few  scattered  patches  of  brush.   The 
,  north  slopes  support  brush  and,  in  the  side  canyons,  some 
scattered  tree  cover.   Some  of  the  more  gently  sloping  ridge- 
tops  are  presently  under  cultivation. 

The  Upper  Purisima  Site  is  not  unattractive  for  recreation. 
Some  supplemental  landscaping  would  be  necessary  to  maximize 

the  recreation  potential  of  the  site,  as  those  areas  where  slopes 

i 
are  gentle  enough  to  support  development  lack  tree  cover.   The 

1  size  and  shape  of  the  reservoir  vrould  tend  to  limit  water  surface 

use  to  some  extent, 
i 

'  Lower  Purisima  Reservoir  Site 
Lower  Purisima  R:servoir  Site  is  located  approximately  2  miles 
downstream  from  the  upper  site  and  is  about  1  mile  east  of  State 
Highway  1.   At  a  v;ater  conservation  pool  with  a  surface  elevation 

I  of  320  feet,  the  reservoir  would  inundate  about  270  acres. 
The  developability  of  the  area  is  much  the  same  as  the  Upper 
Purisima  Site.   Most  slopes  are  steep,  but  area  is  available  for 

i  development. 

'  The  cover  patbern  tends  to  be  more  open  than  at  Upper  Purisima. 

:  Some  tree  cover  is  present  in  the  canyons,  but  most  of  the  drier 
i 
slopes  lack  even  brush  cover. 

Because  of  the  scant  tree  cover,  the  Lower  Purisima  Si^e  is  not 

as  attractive  as  is  the  upper  site.   Perhaps  it  v;ould  be  worth 

investigating  the  lower  reservoir  site  at  an  elevation  of  400  feet. 
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This  would  Increase  the  pool  size  as  well  as  Increase  the  amount 
of  area  available  for  reservoir-associated  recreation  development. 
The  two  reservoir  areas  are  quite  similar.   Access  to  both  sites 
is  good.   The  size  of  the  reservoirs  would  limit  use  to  some  extent 
In  both  cases,  however,  most  recreation  uses  could  be  accommodated. 

Lobitos  Reservoir  Site 

The  Lobitos  Reservoir  Site  is  located  on  Lobitos  Creek  in  the 

Arroyo  de  la  Purisima.   Access  to  the  site  is  by  graded  county  road 

the  Irish  Ridge  Road.   The  reservoir  would  cover  approximately 

l40  acres  at  water  surface  elevation  36O  feet. 

The  vegetative  cover  along  Lobitos  Creek  consists  of  a  riparian 

association  of  willows,  alder  and  several  brush  species.   The 

surrounding  slopes  are  grass-covered  with  a  few  patches  of  coastal 

chaparral . 

Slopes  surrounding  the  Lobitos  Site  are  generally  steep.   One  large 

area  at  the  extreme  upper  end  of  the  reservoir  could  be  developed. 

Two  smaller  areas  on  the  north  and  south  sides  of  the  reservoir 

could  also  be  developed,  but  would  present  access  problems. 

Lobitos  Reservoir  is  neither  large  enough  nor  attractive  enough  to 

provide  much  in  the  way  of  recreation  potential. 

San  Gregorio  Reservoir  Site 

The  San  Gregorio  Reservoir  Site  is  located  on  San  Gregorio  Creek 
about  12  miles  southeast  of  Half  Moon  Bay.   Current  access  to  the 
area  is  by  paved  county  road.   The  proposed  reservoir  would  cover 
approximately  1,280  acres  at  a  water  surface  elevation  of  240  feet. 
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The  vegetative  cover  surrounding  the  reservoir  varies.   The  upper 
end  of  the  reservoir  is  densely  wooded  v;ith  redwood  and  Douglas- 
fir.   The  north-facing  slopes  further  down  the  reservoir  are 
brushy  with  some  tree  cover  in  the  tributary  canyons.   The  south- 
facing  slopes  are  mostly  open  grassland.   At  the  lov/er  end  of  the 
reservoir,  where  slopes  permit,  much  of  the  area  is  under  cultiva- 
tion. 

Several  areas  are  suitable  for  recreation  development.   These  areas 
would,  however,  present  access  problems.   Some  of  the  developable 
areas  would  require  landscaping. 

The  si::e  of  the  reservoir  xvould  be  suitable  for  a  vjide  variety  of 
recreation  activities.   The  site  would  prove  attractive  for  recrea- 
tion development  and  use. 

Loma  Mar  Canyon  Reservoir  Site 

The  Loma  Mar  Canyon  Site  is  located  on  Pescadero  Creek  about  three 
miles  east  of  Pescadero.   Access  to  the  site  is  by  paved,  high 
standard  county  road.   The  size  of  the  planned  reservoir,  1,100 
surface  acres  at  elevation  3oO   feet,  would  be  suitable  for  most 
recreation  uses. 

The  Pescadero  Creek  Canyon  is  a  rather  typical  V-shaped  canyon.   The 
canyon  bottom  has  some  area  suitable  for  development.   The  upper 
slopes  are  mostly  steep  vjith  developable  areas  limited  and  inaccessible 
The  Pescadero  Creek  Canyon  supports  a  dense  stand  of  redwood  and 
Douglasfir.   On  the  upper  slopes  the  tree  cover  thins  to  some  extent, 
but  is  still  attractive  for  recreation  development.   The  attractive- 
ness of  the  Pescadero  Creek  area  is  self-evident.   Much  of  the  area 
is  developed  v;ith  summer  homes,  public  parks  and  organii^ational 

camps.   The  lov;er  portion  of  the  canyon,  v;hlch  supports  most  of 
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the  existing  recreation  development  would  be  Inundated  by  the 
proposed  reservoir.   The  upper  slopes  are  too  steep  for  exten- 
sive development  except  at  the  upper  end  of  the  reservoir  area. 
Two  park  areas  would  be  affected  by  the  construction  of  the  Loma 
Mar  Canyon  Reservoir.   San  Mateo  County  Memorial  Park  would  be 
almost  totally  Inundated  and  Portola  State  Park  would  be  par- 
tially flooded.   In  addition,  several  private  and  organizational 
camp  areas  would  be  Inundated.   Inundation  of  these  park  and  rec- 
reation facilities  would  be  undesirable. 

The  Loma  Mar  Canyon  site  is  attractive  but  not  very  developable. 
From  a  strictly  recreational  point  of  view,  it  would  be  difficult 
if  not  impossible  to  replace  the  recreation  potential  of  the  two 
public  park  areas  and  several  organi:.atlonal  areas  which  vrould  be 
destroyed  by  reservoir  construction. 

Worley  Flat  Reservoir  Site 

The  Worley  Flat  Site  is  located  on  Pescadero  Creek  approximately 
two  miles  upstream  from  the  Loma  Mar  Canyon  Site  and  about  3/^  of  a 
mile  upstream  from  the  east  boundary  of  the  San  Mateo  County  Park. 
Two  alternate  reservoir  sizes  are  being  studied.   The  larger  reserve: 
v;ould  have  a  water  surface  elevation  of  440  feet  and  v/ould  cover 
approximately'-  860  acres.   The  smaller  reservoir  would  cover  440 
acres  at  water  surface  elevation,  375  feet.   Cover  and  terrain 
characteristics  are  similar  to  those  described  for  the  Loma  Mar 
Canyon  Reservoir  Site.   The  Pescadero  Creek  Canyon  is  densely  wooded 
with  the  cover  tending  to  thin  on  the  higher  ridges.   Much  of  the 
area  has  been  or  is  being  logged.   The  slopes  surrounding  the  reser- 
voir are  generally  steep.   However,  several  areas  are  available  for 
recreation  development.   Access  to  these  areas  v/ould  be  difficult 
because  of  the  steepness  of  the  terrain. 


Either  of  the  proposed  reservoirs  v;ould  back  into  Portola  State 
Park.   The  larger  reservoir  v;ould  inundate  most  of  the  developed 
portion  of  the  park.   The  lov;er  reservoir^  though  still  flooding  a 
portion  of  the  park,  would  be  less  detrimental  to  park  operation. 
However,  it  should  be  pointed  out  that  reservoir  construction  would 
involve  vegetative  clearing.   The  denuded  areas  thus  created  v;ould 
certainly  not  enhance  the  State  park  area.   Because  of  this  detri- 
mental effect  on  Portola  State  Park,  it  might  be  desirable  to  in- 
vestigate a  still  lower  pool  elevation.   A  pool  elevation  of  330 
feet  would  probably  have  little  effect  on  the  State  park  area.   A 
somevjhat  smaller  reservoir,  located  between  Memorial  Park  and  Por- 
tola Park,  v;ould  have  considerable  potential  for  recreation  use. 

The  Worley  Flat  Reservolr(s)  v;ould  provide  an  attractive  setting 
for  recreation  development.   Terrain  v;ill  be  a  limiting  factor  to 
development  and  use.   The  potential  effects  of  reservoir  construction 
on  existing  State  park  facilities  should  be  evaluated  carefully  in 
future  consideration  of  these  reservoir  sites. 

Upper  Butano  Reservoir  Site 

,  The  Upper  Butano  Reservoir  Site  is  located  on  Butano  Creek  approxi- 

I 
I 

'  mately  25  miles  south  of  Half  Moon  Bay  and  about  four  airline  miles 

Inland  from  the  ocean.   The  proposed  reservoir  would  have  a  surface 

I  area  of  875  acres  at  a  water  surface  elevation  of  240  feet.   Access 

I 

'  to  the  site  is  by  the  Cloverdale  Road,  an  Improved  county  road. 

J  The  Butano  Reservoir  would  have  two  main  arms,  one  backing  Into 
;  Butano  Creek  and  one  into  Little  Butano  Creek.   The  Butano  Creek  arm 
would  be  in  a  steep  well  wooded  canyon,  the  upper  end  of  which  Is 
developed  with  private  summer  homes.   This  rather  extensive  summer 
'  home  development  is  known  as  Butano  Park.   Development  possibilities 
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on  this  arm  are  limited  by  the  steep  terrain.   The  Little  Butano 
arm  would  back  south  into  the  Butano  State  Park.   Slopes  surrounding 
the  Little  Butano  arm  are  more  gentle  and  less  heavily  wooded.   The 
Little  Butano  arm  offers  the  greatest  potential  for  recreation 
development.   Such  development  would  probably  require  some  land- 
scaping to  augment  the  scant  vegetation  on  the  developable  areas. 

The  Butano  State  Park  has  been  acquired  by  the  State  for  the  purpose 
of  preserving  a  large  stand  of  redv;ood  in  the  upper  Little  Butano 
Canyon.   The  park  Is  a  relatively  recent  addition  to  the  State  Park 
System  and  Is  under  development.   The  first  stage  of  development, 
consisting  of  camping  and  picnicking  facilities,  is  planned  for 
completion  in  1965.   The  proposed  reservoir  would  necessitate 
relocation  of  the  park  access  road,  but  would  not  otherwise  affect 
current  park  development. 

It  is  possible  that  with  proper  planning.  Upper  Butano  Reservoir 
could  provide  an  enhancement  to  the  Butano  State  Park  area.   The 
amount  of  such  enhancement  V70uld  depend  partiallj/-  upon  the  opera- 
tional characteristics  of  the  reservoir. 

Bean  Hollovj  Reservoir  Site 

The  proposed  Bean  Hollow  Reservoir  v;ould  be  located  on  Arroyo  de 
los  Prljoles  about  25  miles  south  of  Half  Moon  Bay.   At  a  water 
surface  elevation  of  24o  feet  the  reservoir  v:ould  cover  about  57O    : 
acres.   Present  access  to  the  site  is  limited  to  private  ranch  roads. 
Should  the  reservoir  be  constructed,  it  would  be  necessary  to  provide! 
public  access. 

Bean  Hollovr  Reservoir  would  be  constructed  only  as  a  portion  of  the 

Pigeon  Point  Project  which  also  Includes  the  proposed  Gazos  Reservoir 

There  Is  very  little  natural  drainage  Into  the  Arroyo  de  los  Frljoles 

Water  for  storage  in  Bean  Hollow  Reservoir,  as  a  part  of  the  Pigeon 
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Point  Project,  would  be  diverted  from  Pescadero  and/or  Butano  Creek, 

I  Bean  Hollow  Reservoir  would  be  located  in  a  canyon  on  the  coastal 

plain.   Slopes  at  the  upper  end  of  the  proposed  reservoir  are  capable 

of  supporting  development.   Reservoir  drawdown  in  these  areas  would 

expose  large  mud  flats  and  would  make  development  difficult  and 

expensive.   Tree  cover  is  almost  entirely  lacking  in  this  area.   The 

sheltered  north-facing  slopes  support  some  patches  of  coastal  chaparral, 

but  the  area  is  mostly  grass  covered.   Some  cultivation  occurs  on  the 
i 
more  moderate  slopes.   The  area  would  be  subject  to  coastal  fog  and 

wind. 

The  Bean  Hollow  Reservoir  Site,  because  of  the  lack  of  tree  cover, 
would  not  prove  attractive  to  recreationists.   Reservoir  operation 
would  further  impair  the  recreation  potential  of  the  site. 
Gazos  Reservoir  Site 

The  Gazos  Reservoir  Site  is  located  on  Gazos  Creek  approximately 
2-1/2  miles  southeast  of  Pigeon  Point.   The  reservoir  would  cover 
approximately  510  acres  at  water  surface  elevation  240  feet.   The 
reservoir  would  be  long  and  narrow  with  limited  surface  area  availa- 
ble for  high-speed  boating  activities.   Access  to  the  area  is  by 
graded  county  road.   The  area  is  most  accessible  from  the  Pigeon 
:  Point  area. 

Gazos  Reservoir  does  not  offer  much  area  for  recreation  development. 
I  Most  of  the  slopes  surrounding  the  reservoir  are  extremely  steep. 
■  Access  to  developable  areas  would  be  difficult  to  develop.   Vegetative 
:  cover  consists  of  logged-over  and  second-growth  redwood  and  Douglasfir. 
:  The  vegetative  pattern  would  provide  an  attractive  setting  for  recrea- 
I  tion  development.   The  over-all  potential  for  recreation  development 
and  use  at  Gazos  Reservoir  is  limited  by  the  amount  of  area  available 

j  for  recreation  development.   Cover,  although  not  as  attractive 
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as  It  might  be,  is  adequate.   The  size  of  the  reservoir  would 
allow  for  most  water-associated  recreation  activities  although 
the  long,  narrow  shape  of  the  reservoir  would  tend  to  restrict 
high-speed  boating. 

Whitehouse  Reservoir  Site 

Whitehouse  Reservoir  Site  is  located  on  Whitehouse  Creek.   The 
reservoir  area  lies  approximately  four  airline  miles  northeast  of 
Ano  Nuevo  Point  and  is  accessible  from  State  Highway  No.  1  and  the 
Whitehouse  Creek  county  road.   The  reservoir  would  cover  about  215 
acres  at  a  pool  elevation  of  280  feet.   The  slopes  at  the  lower  and 
upper  ends  of  the  reservoir  site  are  steep.   Slopes  along  the  mid- 
portion  of  the  reservoir  could  support  some  development.   The  area 
surrounding  the  Whitehouse  Creek  Reservoir  Site  is  open  grassland. 
Some  tree  cover  occurs  in  the  small  tributary  canyons  and  at  the 
upper  end  of  the  reservoir.   Most  of  the  ridgetops  are  cultivated 
for  grain  or  hay  crops.   Located  on  the  exposed  outer  coast,  the 
reservoir  area  would  be  subject  to  summer  fog  and  westerly  winds. 
Some  shelter  from  the  wind  could  be  provided  by  utilizing  the  natural 
topographic  features  of  the  area  and  by  establishing  tree  cover  in 
the  areas  planned  for  development. 

The  size  of  the  reservoir  will  preclude  some  recreation  activities 
such  as  high-speed  boating  and  water  skiing.   Such  activities  as 
picnicking  and  swimming  could  be  accommodated. 

El  Oso  Reservoir  Site 

The  El  Oso  Reservoir  Site  is  located  on  Waddell  Creek  approximately 

three  miles  upstream  from  the  mouth. 
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The  proposed  reservoir  would  cover  approximately  253  acres  at  a 

water  surface  elevation  of  25O  feet. 

i 
During  the  field  reconnaissance,  I  did  not  have  an  opportunity 

to  have  an  "on  the  ground"  look  at  the  site  as  the  gate  on  the 

access  road  was  locked.   It  appears  that  the  canyon  is  steep  and 

well  wooded.   Area  for  recreation  development  will  probably  be 

scant  although  map  study  Indicates  some  area  near  the  left  dam 

abutment.   Access  to  this  area  would  be  difficult  to  develop. 

The  reservoir,  as  presently  planned,  would  back  water  Into  undeveloped 
portions  of  Big  Basin  Redwood  State  Park.   This  would  have  little 

,  effect  upon  the  park,  but  would  provide  access  along  the  reservoir 

I 

shore.   Unless  these  access  points  were  well  planned,  some  mainte- 
nance problems  would  be  incurred. 

At  the  present  time,  the  Waddell  Greek  Canyon  is  in  private  ownership. 
However,  it  has  been  proposed  that  the  Division  of  Beaches  and  Parks 
acquire  this  parcel  to  tie  together  several  scattered  state  ownerships 
and  provide  a  contiguous  area  running  to  the  ocean.   Preliminary 
development  plans  indicate  intensive  development  below  the  reservoir 
area  and  an  access  road  running  into  Big  Basin.   Although  reservoir 
construction  in  this  area  would  involve  realignment  of  the  proposed 
access  road,  the  reservoir  would  probably  enhance  the  other  recreation 
development  in  the  area.   The  relationship  between  reservoir  develop- 
ment and  proposed  park  development  would  require  some  additional 
study  before  a  final  evaluation  can  be  made. 
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TABLE  3 

Summary  of  Reservoir  Recreation  Potential 
Coastal  San  Mateo  County  Investigation 


Reservoir  Site 

Dennis ton 

Mills 

Upper  Purlslma 

Lower  Purlslma 

Lobltos 

San  Gregorlo 

Loma  Mar  Canyon 

Worley  Plat 

Upper  Butano 

Bean  Hollow 

Gazos 

Whltehouse 

El  Oso 


Attrac- 
tiveness 

Developa- 
blllty 

Access 

Size 

Overall 
Potential 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

F 

P 

G 

P 

P 

P 

P 

G 

P 

F 

P 

F 

P 

P 

P 

P 

F 

G 

G 

G 

G 

P 

G 

P 

F 

G 

P 

P 

P 

P 

P 

G 

P 

G 

G 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

G 

P 

P 

G 

P 

P 

P 

F 

G=  Good 
F=  Pair 
P=  Poor 


D-32 


POTENTIAL  AREA-V;iDE  DEMAND  FOR  RESERVOIR  ASSOCIATED 
RECREATION  DEMAND  AND  DATA  FOR  COMPILATION  OF  UNIT  BENEFIT 
COASTAL  SAN  MATEO  COUNTY  STUDY  AREA 

Introduction 

The  Coastal  San  Mateo  area  has  a  good  potential  for  the  use  of 
reservoir-associated  recreation  facilities.   The  amount  of  potential 
which  an  area  possesses  for  such  development  Is  dependent  upon  the 

,  attractiveness  and  developablllty  of  the  area  and  a  third  factor, 

I 

demand.   The  first  two  of  these  factors  has  been  discussed  previously. 

This  section  of  the  report  presents  estimates  of  total  demand  for 
reservoir-associated  recreation  facilities. 

The  term  "recreation  demand"  is  not  to  be  confused  with  the  term 
■  "recreation  use."   Recreation  demand  represents  the  desire  of 
people  to  participate  in  recreation  activities  at  a  given  place. 
While  attractiveness  and  developablllty  play  a  part  in  determining 
recreation  demand,  location  and  accessibility  are  probably  the  most 
important  considerations-.   On  the  other  hand,  recreation  use  is 
largely  dependent  upon  the  developablllty  of  the  potential  recrea- 
tion site.   Once  initial  project  features  are  identified,  it  will 
be  possible  to  refine  the  demand  estimates  and  estimate  potential 
recreation  use. 

Recreation  demand  can  be  broken  into  two  general  types,  day  use  demand 
and  camping  demand.   The  same  factors  enter  into  the  determination 
of  either  type  of  demand.   However,  the  emphasis  is  somewhat  different. 
Day  use  demand  is  determined  largely  by  the  availability  of  an  area 
to  the  people  which  it  will  serve.   Population  surrounding  the 
potential  recreation  area  appears  to  be  the  greatest  single  factor 
influencing  day  use  demand.   It  is  usually  assumed  that  the 
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population  within  50  miles  of  the  recreation  development  will 
generate  most  of  the  demand  for  day  use  facilities. 

The  Coastal  San  Mateo  area  presents  an  interesting  situation 
relative  to  population  and  accessibility.   The  study  area  Itself 
had  a  relatively  low  population,  7,635,  in  I96O.   It  1^  however, 
surrounded  by  some  of  the  densest  concentrations  of  population 
in  California.   The  area  is  bordered  by  the  Paclfica-  Daly  City- 
San  Francisco  complex  to  the  north,  the  peninsula  communities  to 
the  east,  the  San  Jose  area  to  the  south  and  east,  and  Santa  Cruz 
to  the  south.   The  area  is  also  within  reach  of  the  East  Bay  area. 
The  inaccessibility  of  the  area,  which  has  deterred  urbanization, 
may  also  detract  somewhat  from  the  full  utilization  of  the  recrea- 
tion potential  of  the  area.   However,  as  highway  routes  are  Improvec 
the  coastal  area  will  become  Increasingly  available  to  populations 
at  a  greater  distance  from  the  area. 

Camping,  on  the  other  hand,  although  influenced  by  surrounding 
population,  is  more  dependent  upon  attractiveness,  developablllty 
and  other  factors.   Making  an  adequate  study  of  demand  for  camping 
facilities  is  much  more  difficult  than  the  determination  of  demand 
for  day  use  facilities.   Required  travel  distance  does  not  seem  to 
affect  the  camper  to  the  same  degree  as  it  does  the  day  user. 
Demand  for  camping  facilities  will  originate  from  two  general 
sources: 

1.  Those  who  visit  the  Coastal  San  Mateo  area  specifically 
for  the  purpose  of  visiting  the  reservoir  areas. 

2.  "Casual"  users  who  will  visit  the  facilities  for  convenience 
only. 

A  large  portion  of  the  specific  demand  for  water-associated  camping 

facilities  in  the  Coastal  San  Mateo  area  will  originate  from  within 
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i;he  day  use  service  area,  viz.,  from  within  50  miles  of  the 
reservoir  area.   Another  portion  of  demand  for  reservoir  asso- 
ciated camping  facilities  will  originate  from  beyond  50  miles, 
)ut  probably  from  within  400-500  miles.   The  casual  visitors 
\flll  originate  from  the  highway  travelers  on  State  Highway  No.  1 
md  will  represent  a  wide  cross-section  of  the  county.   It  is 
Telt  that  this  latter  class  of  visitors  will  contribute  a  portion, 
Dut  probably  an  insignificant  portion,  of  the  total  camping  demand. 

Et  is  expected  that  there  will  be  a  large  demand  In  the  Coastal 
'3an  Mateo  area  for  both  camping  and  day  use  activities.   The 
imount  of  demand  which  can  be  satisfied  by  reservoir  development 
^fill  depend  largely  upon  the  reservoirs  developed  and  the  recrea- 
tion facilities  provided.   The  attractiveness  of  the  areas  examined 
In  the  recreation  reconnaissance  is  such  that  camping  would  probably 
act  be  as  readily  accommodated  as  would  day  use.   It  is  also  true 
jthat  a  proportionately  larger  portion  of  the  total  demand  can  be 
accomodated  on  the  relatively  small  areas  developable  for  recreation. 

Methods  Used  in  Estimating  Day  Use  Demand 

Basically,  the  method  employed  in  estimating  the  potential  day  use 

demand  for  water-associated  recreation  use  In  the  Coastal  San  Mateo 

area  involves  the  use  of  a  distance-per  capita  demand  relationship. 

The  population  living  within  a  50-mile  radius  of  the  approximate 
I 

•center  of  the  study  area  was  broken  into  concentric  service  area 
zones,  based  upon  road  mileage  from  a  central  point  within  the  study 
:area  (San  Mateo  County  Memorial  Park).   The  population  residing 
within  each  zone  was  tabulated. 
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Per  capita  demand  estimates  for  each  zone  were  made  on  the 
basis  of  demand  figures  derived  from  other  water-associated 
recreation  developments  in  California.   Both  the  population  and 
per  capita  demand  rates  are  projected  by  commonly  used  methods. 
The  population  projections  are  based  upon  projection  of  total 
county  populations.   The  per  capita  demand  rates  are  projected 
on  the  basis  of  increases  in  recreation  use  in  state  and  national 

parks  and  national  forests. 

i 
Estimates  of  potential  day  use,  water-associated  recreation  demand 

are  shown  in  Table  4. 

The  following  assumptions  were  made  in  preparing  these  estimates: 

1.  That  the  service  area  population  in  the  Coastal 
San  Mateo  area  will  react  to  reservoir  development 

in  the  same  manner  as  service  area  populations  surroundir 
such  developments  elsewhere  in  the  State. 

2.  The  reservoir  areas  are  made  available  for  general 
recreation  use,  including  water  contact  sports.         j 

3.  The  amount  of  leisure  time,  mobility,  and  income 
of  recreationists  will  continue  to  increase  in  the 
future. 
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TABLE  h 
Projected  Demand  for  Reservoir  Associated  Day  Use  Recreation 
Coastal  San  Mateo  Coxinty  Study  Area 


;)ne 


Miles     ;  Rate  1/ 


i960  (Base) 

Pop-  2/"" 


Deny  3/ 


1970 


Rate 


Pop. 


Dem. 


0-10 

6.00 

- 

11-20 

2.34 

:t 

21-30 

.96 

I 

31-^ 

.36 

41-50 

.Ik 

Total  Day  Use  Demand 


2,000 

16,000 

510,000 

550,000 

1,020,000 


1930 


12,000 

7.65 

37,000 

2.98 

490,000 

1.22 

193,000 

.46 

143,000 

.18 

830.000 

2,000 

23,000 

740,000 

785,000 

1,215,000 


1990 


15,000 

69,000 

903,000 

361,000 

219.000 

1,567,000 


.2&S- 


tftles     ;   Rate 


Pop. 


Dem. 


Rate 


Pop. 


Dem. 


0-10 

9.30 

3,000 

[ 

11-20 

3.62 

30,000 

[I 

21-30 

1.48 

930,000 

; 

31-40 

.56 

1,010,000 

41-50 

.22 

1,350,000 

Total  Day  Use  Demand 


23,000 
109,000 

1,376,000 
566,000 
297.000 

2,376,000 


10.95 

4,000 

44,000 

4.26 

33,000 

162,000 

1.74 

1,090,000 

1,397,000 

.66 

1,220,000 

805,000 

.26 

1,490,000 

337,000 

3,295,000 


. 

2000 

2010 

Sne     :     Miles 

:   Rate 

Pop. 

Dem. 

:     Rate 

Pop. 

Dem. 

0-10 

12.60 

[ 

11-20 

4.90 

[I 

21-30 

2.00 

/ 

31-40 

.76 

41-50 

.30 

Total  Day  Use  Demand 


one 


Miles 


Rate 


0- 

■10 

15.90 

[ 

11- 

-20 

6.18 

[I 

21- 

•30 

2.52 

f 

31- 

-40 

.96 

41- 

■50 

.38 

Total  Day  Use  Demand 


5,000 

50,000 

1,250,000 

1,425,000 

1,630,000 


2020 


Pop. 


8,000 

71,000 
1,530,000 
1,795,000 
1,815,000 


63,000 

245,000 

2,500,000 

1,083,000 

439.000 

4,380,000 


Dem. 


127,000 

439,000 

3,856,000 

1,723,000 

690.000 

6,835,000 


14.25 

7,000 

100,000 

5.54 

61,000 

333,000 

2.26 

1,395,000 

3,153,000 

.36 

i,6i4,ooo 

1,333,000 

.34 

1,750,000 

395,000 
5,574,000 

Summary 


redicted  Day 

;ar 

)60  (Base) 

,)70 

,)8o 

i^90 
,)00 
)10 
)20 

•  Use  Demand 
Visitor  Days 

880,000 
1,567,000 
2,376,000 
3,295,000 
4,380,000 
5,574,000 
6,335,000 

1/  Per  Capita  Rate 

2/  Population  Within  Zone 

3/  Total  Demand  in  Visitor  Days 
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Data  for  Compilation  of  Day  Use  Unit  Benefits 

Average  Party  Size      -    4.0 
Average  Length  of  Stay  -    1  day 
Average  Travel  Distance  -    See  Table  5 


Table  5 

Probable  Origin  of  Day  Users 
C o astal  San  Mateo  County  Investigation 


1/ 

Distance  Traveled 

Perc( 

2, 
2nt  of  Day  Users 

0-10  miles 

1.4 

11-20  miles 

5.1 

21-30  miles 

57.0 

31-40  miles 

24.1 

41-50  miles 

12.4 

l/Average  one-way  travel  distance. 

2/Average  distribution  of  origin  through  year  2020. 
The  distribution  of  day-use  visitation  will  probably 
require  some  adjustment  when  actual  projects  are 
identified. 
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Methods  Used  In  Estimating  Camping  Demand 

According  to  the  recreation  demand  estimates  presented  In  the 

"California  Public  Outdoor  Recreation  Plan  -  Part  II,"  camping 

demand  will  represent  about  25  percent  of  the  total  recreation 

demand  In  the  Bay  Area  In  198O.   The  same  relationship  between 

day  use  and  camping  holds  true  In  San  Mateo  County  specifically. 

The  various  types  of  camping  are  not  differentiated,  but  this 

relationship  will  probably  hold  true  for  reservoir-associated 

camping  demand. 

Although  there  are  many  variables  which  govern  camping  demand, 

the  demand  estimates  presented  herein  represent  an  empirical 

estimate  based  upon  data  in  the  "California  Public  Outdoor  Recreation 

Plan  -  Part  II."   The  following  assumptions  are  necessary: 

1.  The  demand  for  reservoir-associated  camping 
will  bear  the  same  relationship  to  reservoir- 
associated  day  use  as  does  general  camping  to 
general  day  use. 

2.  The  25  percent  to  75  percent  split  between 
camping  and  day  use  will  hold  constant  through  2020. 

Camping  demand  estimates  based  upon  these  assumptions  are  presented 

in  Table  6. 

Table  6 
Projected  Demand  for  Reservoir  Associated  Camping 


Coastal 

San  Mateo  County 

Study 

Area 

Year 

Day  Use  Demand 

Camping  Demand 

i960  ( 

base) 

880, 000 

294,000 

1970 

1,567,000 

522,000 

1980 

2,376,000 

792,000 

1990 

3,295,000 

1,098,000 

2000 

i|,  380, 000 

1,460,000 

2010 

5,574,000 

1,858,000 

2020 

6,835,000 
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2,278,000 

Total  recreation  demand  Is  the  summation  of  day  use  demand  and 
camping  demand.   This  summary  appears  in  Table  ?• 


Table  7 
Total  Reservoir  Recreation  Demand 


Coastal  San  Mateo 

County  Investigation 

Year 

Day  Use  Demand 

Camping  Demand 

Total  Demand 

i960  (base) 

880,000 

294,000 

1,174,000 

1970 

1,567,000 

522,000 

2,089,000 

1980 

2,376,000 

792,000 

3,168,000 

1990 

3,295,000 

1,098,000 

4,393,000 

2000 

4,380,000 

1,460,000 

5,840,000 

2010 

5,57^,000 

1,858,000 

7,432,000 

2020 

6,835,000 

2,278,000 

9,113,000 

Data  for  Compilation  of  Camp  Use  Unit  Benefits 

Average  party  size  -  4.0  people  per  party 
Average  length  of  stay  -  2.0  days 
Average  Travel  Distance  -  See  Table  8 
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Table  8 
Probable  Origin  of  Camp  Users 
Coastal  San  Mateo  Investigation 


1/ 

Distance  Traveled 

Percent  of  Camp  Users 

0-50  miles 

62% 

51-100  miles 

10^ 

101-150 

miles 

1% 

151-200 

miles 

6^ 

201-250 

miles 

4^ 

251-300 

miles 

3^ 

301-350 

miles 

Z% 

351-^00 

miles 

2% 

401-451 

miles 

1^ 

451-500 

miles 

1^ 

over  500  miles 

1^ 

1/  Average  one-way  travel  distance. 

2/  Based  on  estimates  of  camp  demand  "C.P.O.R.P.  Part  II/' 
Dwyer  1963  Unpublished,  and  work  by  A.  Trice,  for 
Jackson  Valley  I.D. 
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State  of  California 

Memorandum 


The  Resources  Agency  of  Califoiio, 


To   :  Honorable  William  E.  Warne,  Director 
Department  of  Water  Resources 


Attention:   Mr.  Charles  McCullough,  Chief 
Bay  Area  Branch 


Date     :   June   11,    1964 


Department  of  Paries  anci  Recreation 


Subject  :Transmltta 
Coastal  San  Mat 
Investigation, 
Recreation  Land 
Recreation  Use 
Recreation  Cost 
Lower  Purisima, 
and  Pigeon  Poin 


1  of  Repo]; 
eo  County 
"Studies  ('  „ 

Use,  Poteite: 
and  Estimoe;: 
s  for  Deni.S': 

Worley  Fat 
t  Project;' 


Two  copies  of  the  attached  subject  report  are  transmitted  herewith 
as  partial  fulfillment  of  Interagency  Agreement  No.  25278I,  wherein 
Parks  performs  recreation  planning  for  Water  Resources.   The 
report  was  prepared  at  the  request  of  Mr.  Charles  A.  McCullough, 
Chief,  Bay  Area  Branch,  and  constitutes  the  final  portion  of  the 
work  to  be  accomplished  for  the  Coastal  San  Mateo  County 
Investigation  for  the  fiscal  year  1963-64. 

The  subject  report  presents  a  description  of  potential  recreation 
development,  an  estimate  of  approximate  capacity  of  recreation 
development,  an  estimate  of  approximate  capacity  of  recreation 
facilities,  an  estimate  of  recreation  use  and  an  estimate  of 
recreation  costs  for  the  Dennlston,  Lower  Purisima,  Worley  Flat 
and  Pigeon  Point  reservoir  projects. 

It  should  be  noted  that  the  recommendations  and  views  of  the 
Department  of  Parks  and  Recreation  concerning  Worley  Plat 
Reservoir  and  the  Pigeon  Point  Project  as  stated  in  my  May  4,  1964 
memorandum  to  you,  subject,  "Transmittal  of  Report  -  A  Recreation 
Reconnaissance  of  l4  Potential  Reservoir  Sites  -  Coastal  San  Mateo 
County  Investigation",  have  not  changed. 

The  Department  of  Parks  and  Recreation  is  still  unalterably  opposed 
to  any  development  which  would  desecrate  any  of  the  esthetic  or 
physical  values  of  Portola  State  Park. 


Should  any  of  the  reservoirs  which  have  been  studi 
San  Mateo  County  Investigation  be  considered  for  d 
study,  it  would  be  appreciated  if  the  Department  o 
Recreation  could  enter  into  early  discussions  with 
and/or  the. local  constructing  agency.  The  purpose 
would  be  to  prevent  destruction  of  the  esthetic  va 
to  minimize  damage  to  park  features  and  facilities 
values  are  not  concerned,  and  to  make  every  effort 
and  recreation  values  by  properly  locating,  sizing 
the  water  projects,  wherever  possible. 


ed  in  the  Coastal 

eflnite  project 

f  Parks  and 
Water  Resources 
of  such  discussioi 

lues  of  park  areas, 
where  esthetic 
to  enhance  park 
and  operating 
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'Honorable  William  E.  Warne 


It  Is  understood  that  the  purpose  of  the  Coastal  San  Mateo 
County  Investigation  is  to  recommend  water  development  projects 
to  satisfy  local  water  needs  in  the  coastal  area  of  San  Mateo 
County.   It  is  further  understood  that  the  results  of  this 
investigation  will  be  reported  as  a  published  Bulletin.   Since 
it  appears  that  there  could  be  conflicts  between  water  development 
and  State  Park  interests,  the  Department  of  Parks  and  Recreation 
would  appreciate  the  opportunity  to  review  this  Bulletin  prior 
to  publication. 

Thank  you  very  much  for  your  cooperation  in  this  matter  which 
is  so  important  to  the  preservation  and  the  enhancement  of  the 
State  Park  System. 


/S/  Charles  A.  DeTurk 
Director 
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COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 


STUDIES  OP  RECREATION  LAND  USE,  POTENTIAL  RECREATION 
USE  AND  ESTIMATED  RECREATION  COSTS  FOR  DENNISTON, 
LOWER  PURISIMA,  WORLEY  PLAT,  AND  PIGEON  POINT  PROJECTS 

by 

Stanley  J.  Thompson 
Recreation  Planner  III 

Under  the  Supervision  of 
Henry  A.  HJersman 
Assistant  Supervisor 

And 

William  J.  Haussler 
Supervisor 


RECREATION  CONTRACT  SERVICES  UNIT 
DIVISION  OP  BEACHES  AND  PARKS 
DEPARTMENT  OP  PARKS  AND  RECREATION 


May  1964 
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COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 
GENERAL  CONSIDERATIONS 


■ 


ntroduction 


'his  report,  the  second  of  two  on  the  recreation  aspects  of  the 
nvestigation,  has  been  prepared  by  the  Recreation  Contract  Services 
fnit.  Division  of  Beaches  and  Parks,  as  a  portion  of  the  services 
;ontracted  for  by  the  Department  of  Water  Resources  under  Interagency 
igreement  25278I.   Specific  authorization  for  these  recreation  plan- 
ling  services  is  contained  in  Department  of  Water  Resources  Work 
>rder  Assignment  No.  404-0300.   The  first  recreation  report  for  the 
-'oastal  San  Mateo  County  Investigation,  entitled  "A  Recreation 
Reconnaissance  of  l4  Potential  Reservoir  Sites,"  and  "A  Study  of 
Potential  Area-Wide  Reservoir  Associated  Recreation  Demand  and 
)ata  for  Compilation  of  Unit  Benefit"  has  been  transmitted  to  the 
)epartment  of  Water  Resources. 

i'ollowing  completion  of  the  reconnaissance  report,  the  program 
lanager  identified  five  reservoir  sites  for  further  recreation 
:onsideration:   Denniston,  Lower  Purlsima,  Worley  Plat,  Gazos,  and 
,3ean  Hollow;  the  latter  two  reservoirs  comprising  the  Pigeon  Point 
'reject.   The  location  of  these  reservoir  sites  is  shown  on  Plate  Dl. 

![tiis  report   presents   a  description  of  potential  recreation 
development,  an  estimate  of  approximate  capacity  of  recreation 
:''acilities,  an  estimate  of  recreation  use  and  an  estimate  of 
r'ecreation  costs  for  each  of  the  reservoir  areas  considered. 
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Plate  D-1  is  located 
at  the  end  of  Appendix  D 
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Summary  of  Recreation  Reconnaissance 

The  recreation  reconnaissance  conducted  In  this  area  indicates  that 

the  coastal  San  Mateo  area  has  considerable  potential  for  recreation 

development  and  use.   The  area  Is  generally  attractive.   However, 

the  amount  of  developable  terrain,  access  to  developable  areas,  and 

the  balance  between  attractive  vegetative  cover  and  developable 

terrain  present  problems  on  individual  reservoir  sites.   Climate, 
i 
especially  wind  and  fog,  may  detract  from  the  recreation  potential 

of  reservoir  sites  exposed  to  the  outer  coast.   The  potential  for 

development  and  use  depends  on  the  individual  reservoir  sites  to  be 

developed. 

Recreation  Demand  Potential 

:  The  coastal  San  Mateo  County  study  area  has  a  relatively  small 
population,  but  is  within  easy  driving  distance  of  the  metropolitan 
bay  area.   At  the  present  time,  road  access  presents  a  limited 
barrier  to  this  population.   As  access  is  Improved,  the  potential 
reservoirs  will  be  within  reach  of  additional  heavily  populated 
areas . 

:  The  demand  study,  completed  in  conjunction  with  the  previous  report, 

'  indicates  that  there  will  be  considerable  demand  for  reservoir 

I 
I 

'associated  recreation  facilities  in  the  study  area.   Table  1  summar- 

{  izes  the  estimated  demand  for  day  use  and  camping  facilities. 

i 
I 
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TABLE  1 

SUMMARY  OP  POTENTIAL  AREA-WIDE 
RECREATION  DEMAND 
COASTAL  SAN  MATEO  COUNTY  STUDY  AREA 

Year  Day  Use  Demand     Camping  Demand    Total  Demand 


i960  (base)          880,000 

294,000 

1,174,000 

1970               1,567,000 

522,000 

2,089,000 

1980               2,376,000 

792,000 

3,168,000 

1990               3,295,000 
2000               4,380,000 

1,098,000 

4,393,000 

1,460,000 

5,840,000 

2010               5,574,000 

1,858,000 

7,432,000 

2020                6,835,000 

2,278,000 

9,113,000 

Reservoir  Considerations 

Four  areas  were  Identified  for  additional  recreation  study:   Dennis- 
ton  Reservoir  site.  Lower  Purislma  Reservoir  site,  Worley  Plat 
Reservoir  site,  and  the  Pigeon  Point  Project,  which  would  consist 
of  two  reservoir  sites.  Bean  Hollow  and  Gazos.   The  program  manager 
identified  the  damslte  and  estimated  a  normal  pool  elevation  for 
each  of  the  reser'volrs.   In  addition,  the  program  manager  furnished 
such  mapping  as  was  available.   This  mapping  consisted  of  standard 
U.S.G.S.  7-1/2  minute  quads  enlarged  to  1  inch  to  400  feet,,   The 
contour  interval  on  most  of  these  maps  is  40  feet,  which  made  it 
difficult  to  complete  a  detailed  analysis  of  the  topography,  specif! 
developable  recreation  areas  or  access  road  alignments. 

Operation  schedules  have  not  yet  been  developed  for  the  reservoirs 
studied.  While  normal  pool  elevations  were  identified  by  the  progr^ 
manager,  minimum  pool  elevations  had  to  be  assumed.  The  recreation! 
plans  were  prepared  on  the  assumption  that  the  reservoir  pools 
would  be  within  the  range  of  the  given  normal  pool  and  the  assumed 
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minimum  pool  elevation  during  the  recreation  season.   On  some 
reservoirs,  the  range  between  normal  and  minimum  pool  Is  rather 
narrow.   Operation  of  the  reservoirs  beyond  these  limits  would 
Impair  recreation  operation  and  use  and  would  necessitate  revision 
of  the  recreation  plan. 

The  construction  staging  of  the  four  reservoirs  has  not  yet  been 
determined.   In  preparing  the  estimates  for  recreation  development 
and  use,  each  reservoir  was  considered  separate  from  all  other 
potential  projects. 

All  of  these  factors:   size,  elevation,  operation,  and  construction 

staging,  are  closely  interrelated.   Some  of  the  reservoir  areas  are 

I 

j  rather  small  and  would  support  only  limited  use.   The  Pigeon  Point 

Project,  on  the  other  hand,  would  furbish  a  large  water  surface  and 

would  be  suitable  for  a  multitude  of  recreation  uses.   Should  a 

combination  of  the  Denniston  Reservoir  and  the  Pigeon  Point  Project 

be  constructed  initially,  it  is  probable  that  Pigeon  Point  would 

receive  the  most  intensive  use  because  of  the  variety  of  recreation 

opportunities  available.   If  only  one  of  the  four  reservoirs  is 

actually  constructed,  it  would  be  used  to  near  capacity  even  with 

severe  drawdown.   On  the  other  hand,  if  a  combination  of  reservoirs 

is  built,  those  with  more  stable  water  surfaces  and  a  variety  of 

types  of  recreation  development  would  be  more  desirable  from  the 

point  of  view  of  recreation.   These  examples  are  given  to  Illustrate 

some  of  the  possible  relationships  and  to  demonstrate  the  importance 

of  these  relationships  to  the  recreation  planning  program. 
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Without  knowing  the  physical  factors  which  determine  these  inter- 
relationships, it  was  necessary  to  make  a  number  of  assumptions 
in  planning.   It  was  assumed  that  there  would  be  no  restriction  on 
the  types  of  recreation  use  permissible  other  than  those  Imposed 
by  reservoir  size;  that  the  reservoirs  would  not  be  operated  beyond 
the  limits  set  for  the  maximum  and  minimum  pools;  and  that  the  stagl( 
of  the  reservoirs  would  be  such  that  all  reservoirs  would  be  used 
to  capacity  within  a  few  years  of  construction. 

Recreation  Land  Use  Plans 

Generalized  recreation  land  use  plans,  indicating  full  recreation 
development,  were  produced  for  each  of  the  proposed  reservoirs  using 
the  available  topographic  mapping.   These  plans  are  included  in  the 
sections  dealing  with  each  of  the  proposed  reservoirs.   As  a  conse-, 
quence  of  the  lack  of  detailed  mapping,  the  land  use  plates  indlcatt' 
only  major  types  of  use  such  as  picnicking,  camping,  boating,  and 
concession  areas.   Areas  for  swimming  beaches,  boat  beaches,  group 
campinf  or  plcnicklngj and  other  possible  specific  use  areas  are 
not  shown. 

Types  of  Recreation  Facilities 

The  types  of  use  planned  for  the  reservoirs  are  those  commonly  asso- 
ciated with  reservoir  recreation  areas.   Each  of  the  areas  deslgnatd 
for  a  general  type  of  use  was  examined  as  closely  as  possible,  both 
in  the  field  and  on  the  mapping.  Very  rough  development  plans  were 
produced  for  each  reservoir  area.   The  number  of  facilities  or 
units  of  each  type  was  then  determined  on  the  basis  of  Division 
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of  Beaches  and  Parks  land  use  standards.   These  standards  Indicate 
that  the  density  of  picnic  units  should  approximate  10  units  per 
acre  of  developable  land  and  camp  units  about  4  units  per  acre  of 
developable  land.   Boat  ramps  and  associated  parking  areas  were 
sized  for  a  balanced  boating  facility,  the  total  size  of  which  was 
determined  by  the  amount  of  developable  land  available. 

Access  roads  were  aligned  from  what  appeared  to  be  suitable  topo- 
graphy for  road  location.   Concession  areas  were  placed  so  as  to 
adequately  serve  recreationists  visiting  the  area.   Specific  areas 
for  swimming  beaches  and  other  specialized  uses  were  not  identified, 
but  are  included  in  development  cost  estimates  as  these  will  have 
a  bearing  on  the  recreation  attraction  of  the  reservoirs. 

I 

Recreation  Land  Requirements 

Proposed  acquisition  lines  were  drawn  around  each  of  the  reservoir 

areas  to  provide  for  a  logical  and  usable  recreation  complex.   All 

of  the  areas  planned  for  recreation  use,  with  the  exception  of 

exterior  recreation  access  roads,  are  included  within  the  take 

lines.   In  addition  to  lands  needed  specifically  for  recreation, 

jit  will  be  necessary  to  obtain  a  control  strip  completely  surrounding 
the  reservoir  perimeter.   This  strip  is  for  the  purpose  of  insuring 

iEdequate  control  of  the  reservoir  surface  and  recreation  areas. 
Land  requirements  for  this  control  strip  are  not  absolute.   On 

;  State  Water  Pacilities,  3OO-5OO  feet  is  acquired  for  this  purpose. 
In  administration  of  the  Davis-Grunsky  Act,  the  State  requires 
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a  minimum  control  strip  of  100  feet  measured  horizontally  from  the 
normal  pool  perimeter. 

Land  area  measurements  were  taken  from  either  the  reservoir  area- 
capacity  curves  or  were  planimetered  from  topographic  mapping. 
Access  road  rights-of-way  outside  of  the  take  line  are  not  included  , 
in  the  estimates  of  land  requirements.   It  is  assumed  that  exterior 
access  will  be  provided  as  a  portion  of  project  construction.       j  ., 

Recreation  Area  Capacities 

The  daily  capacity  of  a  recreation  area  is  define-d  as  the  level 
of  recreation  use  which  the  area  can  safely  support  and  is  deter- 
mined by  the  number  and  types  of  units  provided.   The  number  of  unit 
is  applied  against  an  average  number  of  people  per  party  and  a  turn- 
over rate  to  represent  reuse  of  a  single  facility  during  any  one  day 
A  dual-use  factor  was  also  applied  to  boating  in  areas  where  it 
appeared  that  boaters  would  be  simultaneously  occupying  road  access 
picnic  and  boating  facilities.   The  degree  of  overlap  is  estimated 
on  the  basis  of  the  number  of  boat  access  picnic  facilities 
available.   Factors  used  to  estimate  daily  capacity  are  summarized 
in  Table  2. 

TABLE  2 

FACTORS  USED  IN  DETERMINING 
DAILY  RECREATION  CAPACITY 
COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 

Type  of  Unit  Unit  of  Measurement   People/Party  Parties/Day  Dual  le 

Camp  Unit  4.0  1.0 

Picnic  (road 

access)  Unit  4.0  2.0 

Boating         Square  feet  of  j 

parking  3-5  2.0      T5-8> 

1/  Not  applicable  on  all  reservoirs  studied. 
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:t  should  be  noted  that  no  capacity  Is  estimated  for  "boat  access 
jnly"  picnic  facilities.   The  capacity  of  these  units  Is  regulated 
Dy  the  boat  area  capacities. 

\nnual  capacity  Is  based  upon  the  dally  capacity  and  the  estimated 
Length  of  the  recreation  season.   Potential  annual  use  Is  based  upon 
1  percentage  of  annual  area  capacity.   The  season  length  and  percent- 
age of  full  capacity  use  was  derived  from  data  from  various  state 
iparks  In  the  coastal  San  Mateo  area.   These  estimates  are  summarized 
In  Table  3. 

TABLE  3 

FACTORS  USED  IN  DETERMINING  ANNUAL 
RECREATION  CAPACITY  AND  POTENTIAL  USE 
COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 


jType  of  Activity      Length  of  Season     Potential  Annual  Us 


ei/ 


;i/ 

Picnicking            l60  days 
Camping               90  days 
Boating               l60  days 

The  percentage  of  capacity  use  will 
extent,  e.g.  at  Dennlston  Reservoir 
boating  facilities  are  planned.  It 
capacity  use  will  apply  to  both  pic 

50^  of  capacity 
805^  of  capacity 
Q0%   of  capacity 

probably  vary  to  some 
,  where  only  picnic  and 
Is  expected  that  505^ 
nlc  and  boating  facilities. 

:Anticlpated  Recreation  Use 

The  pattern  of  recreation  demand  In  this  area  Indicates  that  the 
ipotentlal  reservoirs  would  probably  be  used  to  capacity  within  a 
;few  years  of  construction.   It  Is  assumed  that  each  of  the  reservoir 
•areas  would  reach  capacity  use  within  ten  years  of  reservoir  construc- 
tion and  that  the  buildup  to  capacity  will  approximate  a  straight 
illne. 


D-53 


The  total  or  gross  recreation  use  is  determined  as  outlined  above.   ' 
Net  recreation  use,  attributable  to  project  construction.  Is  deter-.! 
mined  by  deducting  recreation  use  which  would  have  occurred  without 
reservoir  construction  from  the  gross  use  estimate.   Net  visitor 
days  should  be  used  in  determining  recreation  benefits. 

Recreation  Costs 

Recreation  development  costs  are  based  upon  standard  unit  costs 

developed  by  the  Recreation  Contract  Services  Unit,  Division  of 

Beaches  and  Parks. 

TABLE  4 

RECREATION  UNIT  COSTS 
COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 

Unit  Unit  Costs 

Picnic  units,  road  access  $  2,700.00 

Picnic  units,  boat  access  !j   500.00  i 

Camp  units  S  3,000.00 

Access  roads  (asphalt)  'j     2.75  per  sq.  yd. 

Boat  launching  ramps,  concrete  ')     4.50  per  sq.  yd. 

Launching  ramp  parking  ;>     2.00  per  sq.  yd. 

Sanitary  facilities  at  ramps  S12,000.00  each 

Beach  improvement  ^20,000.00  per  acre 

Landscaping  $  3,000.00  per  acre 

An  engineering  and  contingency  estimate  of  15  percent,  and  an 
escalation  estimate  of  10  percent  were  applied  to  the  actual 
recreation  unit  costs  to  obtain  a  total  cost  for  the  construction 
of  recreation  facilities.   Recreation  land  costs  were  added  to 
the  facility  costs  to  obtain  a  total  capital  cost  for  recreation 
development.   Recreation  operation  and  maintenance  costs  were  estlm- 
ted  on  the  basis  of  $.25  per  visitor  day.   Annual  replacement  cost£ 
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are  based  upon  3-1/2  percent  of  the  total  capital  investment  in 
recreation  facilities.   (The  basis  for  annual  replacement  costs  does 
not  include  land  costs,  engineering  and  contingency,  or  escalation.) 

:  It  should  be  noted  that  costs  of  stocking  fish  are  not  included  in 
the  cost  estimates.   A  significant,  but  undetermined,  portion  of 
the  predicted  recreation  use  is  predicated  on  the  provision  of  a 
fishery.   The  costs  of  providing  fishing  will  depend  upon  the 
nature  of  the  reservoirs  and  the  method  employed  in  establishing 
the  fishery. 

Relationship  of  Water  Development  Projects  to  State  Park  Areas 

The  relationship  of  the  proposed  reservoirs  to  existing  and  planned 

state  parks  is  reported  in  the  reconnaissance.   Of  the  reservoirs 

.'   presently  being  considered,  only  Worley  Plat  would  have  a  direct 
adverse  affect  on  a  state  park.   This  proposed  reservoir  would 
inundate  a  portion  of  Portola  State  Park.   It  is  anticipated  that 

!  the  agency  planning  to  develop  the  reservoir  would  have  to  negotiate 
with  the  State  Department  of  Parks  and  Recreation  and  the  State 
Park  Commission  in  order  to  construct  a  reservoir  at  the  Worley  Flat 

]  site.   The  department  has  expressed  its  opposition  to  the  Worley 

I 

n  Flat  Project  in  transmitting  the  earlier  reconnaissance  report. 

j  The  proposed  acquisition  take  line  for  the  Pigeon  Point  Project 

;  impinges  to  some  extent  on  the  boundaries  of  Butano  State  Park. 

I  However,  none  of  the  park  area  would  actually  be  inundated.   The 

'  other  reservoirs  investigated  would  have  little  direct  effect 
I 

i 
,1 

II 
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upon  the  California  State  Park  System.   Pull  recreation  development !| 
of  the  reservoirs  constructed  would  enhance  the  general  recreation 
potential  of  the  coastal  San  Mateo  area. 

RESERVOIR  SITES  CONSIDERED 
Dennlston  Reservoir  Site 
The  Dennlston  Reservoir  site  Is  located  about  6/10  of  a  mile  north- 
east of  the  Half  Moon  Bay  Airport.   Access  to  the  site  Is  by  unim- 
proved, private  ranch  road.   The  proposed  damsite  Is  located  at 
the  upper  end  of  a  small  Irrigation  Impoundment  on  Dennlston  Creek. 
The  physical  characteristics  of  the  reservoir  studied  are  summarize 
in  Table  5. 

TABLE  5 

PHYSICAL  CHARACTERISTICS 
DENNISTON  RESERVOIR 

Shoreline 
Water  Surface  Elevation  Surface  Area   Storage    Perimeter 
(feet  M.S.L. )  (acres)     (acre-feet)    (miles) 

normal  pool-250         125        7,000         3.6 
minimum  pool- 17 5        38        1,100        1.6 


Slopes  on  either  side  of  the  reservoir  are  steep.   Some  relatively  : 
level  areas  are  located  at  the  upper  end  and  above  the  proposed 
normal  pool  elevation.   Tree  cover  is  lacking.   The  north-facing 
slopes  support  stands  of  coastal  chaparral.   The  ridge  tops  and 
south-facing  slopes  are  more  open  and  support  annual  grasses  with 
scattered  patches  of  chaparral. 
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The  lack  of  vegetative  cover  could  be  rectified  by  adequate  land- 
scaping, but  the  steepness  of  terrain  would  make  recreation  develop- 
ment difficult  and  costly.   Areas  which  would  be  suitable  for  devel- 
opment are  for  the  most  part  very  small  and  inaccessible,  or  are 
located  at  the  upper  end  of  the  reservoir  where  fluctuations  in  water 
surface  would  prevent  year-around  use. 

The  difficulty  of  developing  recreation  at  the  proposed  Denniston 
Reservoir  site  is  reflected  in  the  recreation  land  use  plan,  Plate  D2. 
Automobile  access  is  provided  to  only  one  small  developable  area 
on  the  south  side  of  the  reservoir.   This  area  would  be  suitable 
for  day  use  boating  and  picnicking.   Two  other  areas  could  be 
developed  for  boat  access  day  use.   Swimming  beaches  could  be 
developed  in  conjunction  with  the  boat  access  areas.   The  terrain 
fronting  on  the  reservoir  in  the  area  accessible  by  automobile  is 
too  steep  to  develop  for  swimming  use. 

Access  to  the  recreation  area  would  be  furnished  by  a  recreation 
access  road. 

The  following  tabular  presentation  of  recreation  development  and 
use  data  is  largely  self-explanatory  and  is  based  on  the  criteria 
outlined  in  the  first  portion  of  this  report. 
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Plate  D-2  is  located 
at  the  end  of  Appendix  D 
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TABLE  6 

LAND  ACQUISITION  REQUIREMENTS 
DENNISTON  RESERVOIR 

Purpose  Proposed  Acquisition 

(acres) 

Reservoir  I30  . 

Recreation  221/ 

Control  Strip  133 

Total  305 

1/  Does  not  Include  recreation  access  road  right-of-way. 


TABLE  7 

RECREATION  AREA  CAPACITY 
POTENTIAL  ANNUAL  USE 
DENNISTON  RESERVOIR 

DAILY  CAPACITY 

Number  and  type 

15  picnic  units 

(road  access) 
60  car  and  boat 
trailer  spaces 

Total  Dally  Capacity  5^0 

POTENTIAL  ANNUAL  USE 

All  facilities  for  day  use  only  (picnic  oriented)    Visitor  days 

per  year 

5^0  visitor  days  per  day 

160  day  season 

50$^  average  of  full  capacity  use 

Potential  Annual  Use  at  Capacity  ^3,200 


People  per  party 

Turnover 
2.0 

Visitor  days 
per  day 

4.0 

120 

3.5 

2.0 

420 
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TABLE  8 

ESTIMATED  RECREATION  USE  WITH  PROJECT 
DENNISTON  RESERVOIR 

Recreation  Use  With  Project-^/  Net  Recreation  Usei/ 
Year     Visitor  Days Visitor  Days 


1 

4,300 

4,300 

2 

8,600 

8,600 

3 

12,900 

12,900 

4 

17,200 

17,200 

5 

21,  500 

21,500 

6 

25,800 

25,800 

7 

30,100 

30,100 

8 

34,400 

34,400 

9 

38,700 

38,700 

10 

43,200 

43,200 

20 

43,200 

43,200 

30 

43,200 

43,200 

ho 

43,200 

43,200 

50 

43,200 

43,200 

1/  All  visitor  days  for  day  use 

2/  No  recreation  use  is  expected  to  occur  without  project 
construction. 
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TABLE  9 

CAPITAL  COSTS 
RECREATION  DEVELOPMENT 
DENWISTON  RESERVOIR 


Facility 

15  Picnic  Units  (Road  Access) 

kO   Picnic  Units  (Boat  Access) 

Access  Road  (l8,555  Sq.  Yds.) 

Beach  Improvement  (l  acre) 

landscaping  (2  acres) 

1  Boat  Launching  Ramp  (U,000  Sq.  Yds.) 

Parking  for  Ramp  and  Road  Access  Picnic 
(i4-,U50  Sq.  Yds.) 

SUBTOTAL 

15^  Engineering  and  Contingency 

'fo   Escalation 

Total  for  Recreation  Facilities 

Land  Cost  (22  Acres) 


Unit  Cost 
$  2,700. OO/unit 
500.00/unit 
2.75/Sq.Yd. 
20,000. OO/acre 
3,000.00/acre 
U.50/Sq.Yd. 

U.OO/Sq.Yd. 


$   500.00/acre 


GRAUD  TOTAL 


Cost 

$  40,500.00 
20,000.00 
51,026.00 
20,000.00 

6,000.00 
18,000.00 

8,900.00 

$164,^26.00 

24,663.00 

16,442.00 

$205,531-00 

11,000.00 
$216,531.00 

or 

$216,500.00 
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TABLE  10 

ANNUAL  COSTSI/ 

OPERATION,  MAINTENANCE  AND  REPLACEMENT 
DENNISTON  RESERVOIR 


Year 

Visitor 
days 

Operation  & 
maintenance 

@25?l/ 
visitor  day 

Replacement^ 

@3-l/2^ 
capital   inv. 

Total 
O.M.&R. 

1 

4,300 

$  1,075 

$5,755 

$   6,830 

2 

8,600 

2,150 

5,755 

7,905 

3 

12,900 

3,225 

5,755 

8,980 

4 

17,200 

4,300 

5,755 

10,055 

5 

21,500 

5,375 

5,755 

11,130 

6 

25,800 

6,450 

5,755 

12,205 

7 

30,100 

7,525 

5,755 

13,280 

8 

34,400 

8,600 

5,755 

14,355 

9 

38,700 

9,675 

5,755 

15,430 

10 

43,200 

10,800 

5,755 

16,555 

20 

43,200 

10,800 

5,755 

16,555 

30 

43,200 

10,800 

5,755 

16,555 

40 

43,200 

10,800 

5,755 

16,555 

50 

43,200 

10,800 

5,755 

16,555 

1/  Not  present  worth 

2/  Assuming  completion  of  ultimate  recreation 
development  in  year  "l"  of  operation. 
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Lower  Purlsima  Reservoir  Site 

The  Lower  Purlsima  Reservoir  site  is  located  five  miles  south  of 
Half  Moon  Bay  and  8/10  of  a  mile  east  of  State  Highway  1.   Access 
to  the  site  is  by  improved  county  road,  the  Purlsima  Creek  Road. 
The  damslte  is  located  in  the  lower  portion  of  the  Purlsima  Creek 
Canyon  overlooking  the  coastal  terraces.   The  physical  characteris- 
tics of  the  proposed  reservoir  are  summarized  in  Table  11. 

TABLE  11 

PHYSICAL  CHARACTERISTICS 
LOWER  PURISIMA  RESERVOIR 


Shoreline 


Water  Surface  Elevation 
(Feet,  M.S.L. ) 

normal  pool-330 

minimum  pool-250 


Surface  Area 
(acres) 

Storage 
(acre-feet) 

Perimeter 
(miles) 

250 

•17,700 

7.9 

100 

3,^00 

3.6 

The  Lower  Purlsima  Reservoir  site  has  considerably  more  potential 
for  recreation  development  than  does  the  Denniston  Creek  site. 
Slopes  surrounding  the  reservoir  are  moderately  steep  and  areas 
with  adequate  vegetative  cover  are  scant.   However,  the  areas 
suitable  for  recreation  development  are  larger  and  more  accessible 
than  those  available  at  Denniston  Creek. 

As  indicated  on  Plate  D3,the  recreation  development  plan  proposes 
picnic  facilities  on  several  areas  surrounding  the  reservoir. 
Swimming  beaches  would  be  constructed  in  conjunction  with  the 
picnic  areas.   There  is  an  insufficient  area  available  adjacent 
to  the  water  surface  to  provide  a  conventional  boat  launching 
ramp  and  parking  area.   Consequently,  it  is  proposed  that  boat 
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Plate  D-3  is  located 
at  the  end  of  Appendix  D 
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launching  facilities  consisting  of  some  sort  of  tramway  or  crane, 
^ould  be  constructed  by  a  concessionaire  in  the  area  indicated 
for  concession  use. 

Access  to  the  proposed  recreation  areas  would  be  furnished  by  a 
relocated  Purisima  Creek  county  road  serving  the  areas  on  the,  north 
of  the  reservoir.   A  recreation  access  road  would  be  constructed 
specifically  to  serve  the  recreation  areas  on  the  south  and  east. 

The  tabular  presentation  which  follows  summarizes  the  land  require- 
ments, recreation  area  capacity,  estimated  recreation  use,  and 
recreation  costs  associated  with  recreation  development  of  Lower 
Purisima  Reservoir. 

TABLE  12 

LAND   ACQUISITION  REQUIREMENTS 
LOWER  PURISIMA  RESERVOIR 

Purpose  Proposed  Acquisition 

(acres) 

Reservoir  260  , 

Recreation  28ai/ 

Control  strip  .  ^42 

Total  890 

1/   Does  not  include  recreation  access  road  right-of-way. 
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TABLE  13 

RECREATION  AREA  CAPACITY 

POTENTIAL  ANNUAL  USE 
LOWER  PURISIMA  RESERVOIR 


DAILY  CAPACITY 


Number  and  Type     People 

per  Party 

Turnover 

Vi 

sltor  days 
per  day 

500  picnic  units 
(road  access) 

4.0 

2.0 

4,000 

Total  Dally  Capacity 

4,000 

POTENTIAL  ANNUAL  USE 

All  facilities  for  day  use 

only 

Visitor  days 
per  year 

4,000  visitor  days  per  day 
160  day  season 

50^  average  of  full  capacity  use 
Potential  Annual  Use  at  Capacity 


320,000 
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TABLE  14 

ESTIMATED  RECREATION  USE 

WITH  PROJECT 
LOWER  PURISIMA  RESERVOIR 


Recreation  Use2/     Net  Recreation  Use^ 


Year 

With  Project 
Visitor  Days 

Visitor  Days 

1 

32,000 

32,000 

2 

64,000 

64,000 

3 

96,000 

96,000 

4 

128,000 

128,000 

5 

160,000 

160,000 

6 

192,000 

192,000 

7 

224,000 

224 , 000 

8 

256,000 

256,000 

9 

288,000 

288,000 

10 

320,000 

320,000 

20 

320,000 

320,000 

30 

320,000 

320,000 

40 

320,000 

320,000 

50 

320,000 

320,000 

2/  All  visitor  days  for  day  use. 

2/  No  recreation  use  is  expected  to  occur  without 
project  construction. 
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TABLE  15 

CAPITAL  COSTS 
RECREATION  DEVELOPMENT 
LOWER  PURISIMA  RESERVOIR 


Facility 


Unit  Cost 


$  2, TOO. 00/ unit 
$     2.T5/Sq.Yd. 
$20,000.00/acre 
$  3,000. OO/acre 


500  Picnic  Units  (Road  Access) 
Access  Roads  (90,700  Sq.  Yds.) 
Beach  Improvement  {k^   Acres) 
Landscaping  (12  acres) 

SUBTOTAL 

15^  Engineering  and  Contingency 

10^  Escalation 

Total  for  Recreation  Facilities 
Land  Cost  (288  Acres)  $   iJ-OO.OO/acre 

GRAND  TOTAL 


Cost 

$1,350,000.00 
2^4-9,  U25. 00 
90,000.00 
36,000.00 

$1,725, ^25-00 
258,814.00 
172,5^3.00 

$2,156,782.00 
115,200,000 

$2,271,982.00 
or 

$2,272,000.00 
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TABLE  16 
ANNUAL  costs!/ 

OPERATION,  MAINTENANCE  AND  REPLACEMENT 
LOWER  PURISIMA  RESERVOIR 


Year 

Visitor 
days 

Operation  & 
maintenance 

visitor  day 

Replacement.?/ 

@3-l/2^ 
capital  Inv. 

Total 
O.M.&R. 

1 

32,000 

$  8,000 

$60,000 

$  68,390 

2 

64,000 

16,000 

60,390 

76,390 

3 

96,000 

24,000 

60,390 

84,390 

4 

128,000 

32,000 

60,390 

92,390 

5 

160,000 

40,000 

60,390 

100,390 

6 

192,000 

48,000 

60,390 

108,390 

7 

224,000 

56,000 

60,390 

116,390 

8 

256,000 

64,000 

60,390 

124,390 

9 

288,000 

72,000 

60,390 

132,390 

10 

320,000 

80,000 

60,390 

140,390 

20 

320,000 

80,000 

60,390 

140,390 

30 

320,000 

80,000 

60, 390 

140,390 

40 

320,000 

80,000 

60,390 

140,390 

50 

320,000 

80,000 

60,390 

140,390 

1/  Not  present  worth. 

2/  Assuming  completion  of  ultimate  recreation 
development  In  year  "l"  of  operation. 
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Worley  Flat  Reservoir  Site 

The  Worley  Plat  Reservoir  is  located  on  Pescadero  Creek  about  25 
miles  south  of  Half  Moon  Bay  and  6  miles  east  of  the  community  of 
Pescadero.   The  damsite  is  about  6/10  of  a  mile  upstream  from  the 
San  Mateo  County  Memorial  Park.   The  reservoir  would  back  water 
nearly  5  miles  up  Pescadero  Creek  and  into  Portola  State  Park. 

The  physical  characteristics  of  the  reservoir  studied  are  summarizes 

i 
in  Table  17. 

TABLE  17 

PHYSICAL  CHARACTERISTICS 
WORLEY  FLAT  RESERVOIR 


Water  Surface  Elevation 
(Feet,  M.S.L.  ) 

Normal  pool- 37 5 
Minimum  pool-280 


Slopes  surrounding  the  proposed  reservoir  are  generally  steep. 
This  is  especially  true  of  the  areas  in  the  downstream  portions 
of  the  proposed  reservoir.   The  Pescadero  Creek  Canyon  tends  to 
open  to  some  extent  in  the  mid-portions  of  the  reservoir  and  again 
narrow  toward  the  upper  end  of  the  reservoir.   The  canyon  area  is 
densely  wooded  with  redwood  and  Douglasfir.   The  tree  cover  tends 
to  thin  away  from  the  canyon  and  the  redwood  and  Douglasfir  charac- 
teristic of  the  canyon  gives  way  to  grass  and  woodlands  on  the  uppe 
ridges.   Much  of  the  harvestable  timber  has  been  logged  or  is  in  the 
process  of  being  logged. 


Surface  Area 
(acres) 

Storage 
(acre-feet) 

Shoreline 

Perimeter 

(miles) 

400 

25, 500 

13.3 

100 

3,500 

6.6 
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The  Pescadero  Creek  area  presents  an  attractive  setting  for  recrea- 
tion activities  and,  of  the  reservoir  sites  considered,  supports  the 
heaviest  current  recreation  use.   Current  use  of  the  area  which 
would  be  affected  by  reservoir  construction  is  estimated  at  91,000 
visitor  days.   Included  within  this  estimate  are  stream  fishermen, 
organization  campers,  hikers,  summer  home  owners,  and  a  portion  of 
the  visitors  at  Portola  State  Park.   A  portion  of  the  developed 

state  park  facilities  would  be  directly  affected  by  the  proposed 
reservoir.   The  effect  of  vegetative  clearing,  necessitated  by  reser- 
voir construction,  on  the  overall  character  of  Portola  State  Park 

was  not  evaluated.   Estimates  of  numbers  of  stream  fishermen  are 

based  on  fish  stocking  rates.   Estimates  of  other  users  are  based 
upon  general  observations  of  the  facilities  affected.   The  estimated 
current  use  of  the  Worley  Plat  Reservoir  area  is  summarized  in 

Table  l8. 

TABLE  18 

ESTIMATED  CURRENT  RECREATION  USE 
WORLEY  PLAT  RESERVOIR 

Visitor  days 
Type  of  users  per  year 

Fishermen  48,0002/ 

Portola  State  Park 

Visitors  33^000 

Others  10,000 

TOTAL  91.000 

_!/  Actually,  Pescadero  Creek  supports  about  95,000  angler 
days  per  year.   However,  not  all  of  these  fishermen 
utilize  the  area  which  would  be  Inundated  by  the 
reservoir.   Also,  the  95,000  visitor  days  of  angling 
use  includes  a  portion  of  the  visitors  to  Portola 
State  Park.   Existing  recreation  use  represents  both 
overnight  and  day  use.   For  purposes  of  this  study 
it  was  assumed  that  the  Portola  State  Park  visitors 
represent  the  overnight  (camp)  use,  about  36^  of  the 
total  current  recreation  use. 
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The  amount  of  recreation  use  will  tend  to  Increase  to  some  extent 
without  construction  of  the  reservoir  project.   The  rate  of  Increase 
will  be  dependent  upon  a  number  of  unknowns:   Increased  organization 
camp  use.  Increased  fish  planting.  Increased  access  and  summer  home 
development  and  other  factors.   For  purposes  of  this  study.  It  was 
assumed  that  the  use  of  Pescadero  Creek  Canyon  would  Increase  at  a 
constant  rate  of  5,000  visitor  days  per  year.   This  assumption 
pre-supposes  orderly  continuing  development  of  the  recreation 
potential  of  Pescadero  Creek. 

There  Is  probably  a  relationship  between  the  capital  costs  and 
operation,  maintenance,  and  replacement  cost  with  project  and  those 
which  would  be  Incurred  In  supporting  the  use  predicted  without 
project.   The  degree  of  relationship  was  not  analyzed  for  purposes 

of  this  report. 

Worley  Plat  Reservoir  would  be  developed  for  both  overnight  and  day 
use.  Plate  d4,  Worley  Flat  Land  Use  Plan,  Indicates  that  these  uses 
would  be  separated  by  locating  the  day  use  areas  north  of  the 
reservoir  and  the  camp  areas  to  the  south.   Access  would  be  provided 
to  the  day  use,  concession  and  boat  launching  area  by  Improving 
one  of  the  existing  roads  to  Camp  Pomponlo.   Access  to  the  camping 
areas  would  be  from  the  Portola  State  Park  on  an  improved,  existing 
San  Mateo  County  fire  road. 

All  of  the  areas  planned  for  development  are  located  toward  the  upper 
end  of  the  reservoir.   Terrain  elsewhere  around  the  reservoir  perlmetr 
is  too  steep  for  recreation  use.   The  following  tabular  presentation 
summarizes  the  land  requirements,  recreation  area  capacity,  estimated 
recreation  use,  and  recreation  cost  associated  with  the  recreation 
development  of  Worley  Flat  Reservoir. 
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Plate  D-4  is  located 
at  the  end  of  Appendix  D 
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TABLE  19 

LAND  ACQUISITION  REQUIREMENTS 
WORLEY  PLAT  RESERVOIR 


Purpose 

Reservoir 
Recreation 
Control  strip 


Proposed  Acquisition 
(acres) 

^10 

l86i/ 

519 


1,115 
2/  Does  not  include  recreation  access  road  right-of-way. 


TABLE  20 

RECREATION  AREA  CAPACITY 
WORLEY  FLAT  RESERVOIR 


DAILY  CAPACITY 


Number  and  type 

250  picnic  units 
( road  access) 

"^00  camp  units 

1^7  car  and  boat 
trailer  spaces 


Total  daily  capacity 
POTENTIAL  ANNUAL  USE 


People 
per  party 

Turnover 

Dual  use-i/ 

Visitor  days 
per  day 

^.0 

2.0 

- 

2,000 

4.0 

1.0 

- 

1,200 

3.5 

2.0 

75^ 

775 

Activity 
Picnicking 
Camping 
Boating 


Daily  capacity 
2,000 
1,200 
775 


Season  length 
160 
90 
160 


3,975 


Average 
capacity  use 


bOfo 


Potential   annual  use   at   capacity 


Visitor  dc'£ 

per  yeai 

— r 

150,000 
86,400 
99 , 200 

345,600 


1/  A  dual  use  factor  is  applied  to  represent  boaters 

who  will  simultaneously  occupy  road  access  picnic  units, 
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TABLE  21 

ESTIMATED  USE  WITHOUT  PROJECT 
WORLEY  PLAT  RESERVOIR 


Year 

Day  use 
visitor  days 
(64/.)l/ 

Camping  use 
visitor  days 
( 36^) 1/ 

Total  use 
visitor  days 

1 

58,200 

32,800 

91,000 

2 

6l,400 

3^,600 

96,000 

3 

64,600 

36,400 

101,000 

h 

67,800 

38,200 

106,000 

71,000 

40,000 

111,000 

6 

74,200 

41,800 

116,000 

7 

77,400 

43,600 

121,000 

8 

80,600 

45,400 

126,000 

9 

83,800 

^7,200 

131,000 

10 

87,000 

49,000 

136,000 

20 

119,000 

67,000 

166,000 

30 

151,000 

85,000 

236,000 

ho 

183,000 

103,000 

286,000 

50 

215,000 

121,000 

336,000 

Split  between  day  use  and  camping  use  on  the  tasis 
of  existing  use.   Park  users  assumed  to  represent 
campers. 
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TABLE  22 

ESTIMATED  GROSS  RECREATION  USE  WITH  PROJECT 
WORLEY  PLAT  RESERVOIR 


Year 

Day  use 
visitor  days 
(75^)1/ 

Camping  use 
visitor  days 
(25^)1/ 

Total  use 
visitor  days 

1 

25,900 

8,700 

34,600 

2 

51,800 

17,300 

69,100 

3 

77,800 

25,900 

103,700 

4 

103,600 

34, 600 

138,200 

5 

129,600 

43,200 

172,800 

6 

155,500 

51,900 

207,400 

7 

181, 400 

60, 500 

241,900 

8 

207,400 

69,100 

276,  500 

9 

233,200 

77,800 

311,000 

10 

259,200 

86,400 

345,600 

20 

259, 200 

86,400 

345,  600 

30 

259,200 

86,400 

345,600 

40 

259,200 

86,400 

345,600 

50 

259,200 

86,400 

345,600 

1/  Split  between  day  use  and  camping  use  based 
on  annual  use  at  capacity  (see  Table  20). 
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TABLE  23 

ESTIMATED  NET  RECREATION  USE  -  VISITOR  DAYS 
WORLEY  FLAT  RESERVOIR 


Gross  recreation 
use  with  projectV 


Total  recreation 
use  without  project^'    Net  recreation  use 


.2/ 


Year 

Day  use 

Camping 

Day  use 

Camping 

Day  use 

Camping 

1 

25,900 

8,700 

58,200 

32,800 

(-)32,300 

( 

-)24,100 

2 

51,800 

17,300 

61, 400 

34,600 

(-)  9,600 

( 

-)l7,300 

3 

77, 800 

25,900 

6U,6oo 

36,400 

13,200 

( 

-)l0,500 

h 

103,600 

3^4-,  600 

67,800 

38,200 

35,800 

( 

-)  3,600 

5 

129,600 

^3,200 

71,000 

40,000 

58,600 

3,200 

6 

155,500 

51,900 

7l+,200 

4l,800 

81,300 

10,100 

7 

i8i,i+oo 

60,500 

77,U00 

43 , 600 

104,000 

16,900 

8 

207,^00 

69,100 

80,600 

45,400 

126,800 

23,700 

9 

233,200 

77,800 

83,800 

47,200 

149, 4oo 

30,600 

10 

259,200 

86,Uoo 

87,000 

49,000 

172,200 

37,400 

20 

259,200 

86,iiOO 

119,000 

67,000 

l40,200 

19,400 

30 

259,200 

86,1^00 

151,000 

85,000 

108,200 

1,400 

1+0 

259,200 

86,i+oo 

183,000 

103,000 

76,200 

(- 

)   16,600 

50 

259,200 

86,1+00 

215,000 

121,000 

44,200 

(- 

)   34,600 

1/  Fr 

Dm  Tahle  22 

2/  Fr 

om  Table  21 
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TABLE  24 

CAPITAL  COSTS 
RECRKATION  DEVELOPMENT 
WORLEY  FLCT  RESERVOIR 


Facility 
250  Picnic  Units  (Road  Access) 
300  Camp  Units 

Access  Roads  (91,733  Sq.  Yds.) 
Beach  Improvement  (6^  acres) 
landscaping  (15  acres) 
Boat  Launching  Ramp  (4,000  Sq.  Yds.) 
Ramp  Parking  (9,800  Sq .  Yds.) 


Unit  cost 
$  2,700.00/",nit 
$  3,000. OO/unit 
$     2.75/Sq.Yd. 
$20,000. OO/acre 
$  3,000. OO/acre 

$      4.50/Sq.Yd. 

$      2.00/Sq.Yd. 


SUBTOTAL 

15^  Engineering  and  Contingency 

io   Escalation 
Total  for  Recreation  Facilities 
Land  Cost  (186  acres)  $    500.00/acre 


GRAND  TOTAL 


Cost 

$  675,000.00 

900,000.00 

252,265.00 

130,000.00 

45,000.00 

18,000.00 

19,600.00 

$2,039,865.00 

305,980.00 

203,986.00 

$2,549,831.00 

93,000.00 
$2,642,831.00 

or 

$2,643,000.00 


I 
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TABLE  25 
ANNUAL  COST 


si/ 


I 


OPERATION,  MAINTENANCE  AND  REPLACEMENT 
WORLEY  FLAT  RESERVOIR 


Visitor 

ciays 

Operation  & 
maintenance 

©2552^ 
visitor  c3ay 

Replacement—/ 

@3-l/2^ 
capital  Inv. 

Total 
O.M.&R. 

3^,600 

$  8  650 

$71,400 

$  80  050 

69  100 

17,275 

71  400 

88,675 

103,700 

25,925 

71,400 

97,325 

138  200 

34,550 

71,400 

105,950 

172,800 

43,200 

71,400 

114,600 

207,400 

51,850 

71,400 

123,250 

241,900 

60,475 

71,400 

131,875 

276,500 

69,125 

71,400 

140,525 

311,000 

77,750 

71,400 

149 , 150 

345,600 

86,400 

71,400 

157,800 

345,600 

86,400 

71,400 

157,800 

345,600 

86 , 400 

71,400 

157,800 

345,600 

86,400 

71,400 

157,800 

345,600 

86,400 

71,400 

157,800 

Year 
1 
2 

3 

4 

5 
6 

7 

8 

9 
10 
20 
30 
40 
50 


1/  Not  present  worth. 

2/  Assuming  completion  of  ultimate  recreation  development 
in  year  "l"  of  operation. 
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The  Pigeon  Point  Project 

The  Pigeon  Point  Project  would  consist  of  two  reservoirs,  Gazos 

and  Bean  Hollow.   These  two  reservoirs  would  be  connected  by  a 

channel.   The  project  is  located  on  the  Arroyo  de  los  Prljoles  and 

on  Gazos  Creek,  approximately  6  miles  south  of  Pescadero.   Access 

to  the  site  is  by  the  Cloverdale  Road.   The  physical  characteristics 

of  the  proposed  project  are  summarized  in  Table  26. 

TABLE  26 

PHYSICAL  CHARACTERISTICS 

PIGEON  POINT  PROJECT 

BEAN  HOLLOW  AND  GAZOS  RESERVOIRS 

Water  Surface  Elevation 
(Feet,  M.S.L. ) 

Normal  pool-26o 

Minimum  pool  (Bean 
Hollow)-l60 

Minimum  pool  (Gazos) 
-200 

The  two  reservoirs  making  up  the  project  present  slightly  different  i 
problems  in  recreation  planning.   The  Gazos  Creek  Canyon  is  a  pre- 
cipitously steep  V-shaped  canyon.   The  canyon  does,  however,  tend 
to  widen  above  the  Junction  of  the  existing  Cloverdale  and  Gazos 
Creek  roads.   In  this  area  there  are  benches  which  would  be  suitable 
for  recreation  development.   Vegetative  cover  surrounding  the  Gazos 
Reservoir  site  consists  of  logged  over  and  second  growth  Douglasfir 
and  redwood.   Cover  in  the  canyon  is  dense,  but  tends  to  thin  near 
the  ridgetops. 
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Surface 
(acres 

Area 

0 

storage 
(acre-feet) 

Shoreline 

Perimeter 

( miles) 

1,300 

98,400 

27.5 

190 

8,700 

7.2 

310 

19,000 

9.4 

he  Bean  Hollow  Reservoir  site  is  located  in  a  rather  broad  U-shaped 
anyon.   While  slopes  are  not  as  steep  as  those  in  the  Gazos  water- 
hed,  terrain  still  acts  as  a  barrier  to  full  recreation  development, 
reas  suitable  for  recreation  development  are  large  but  access  to 
hese  areas  is  difficult.   Vegetative  cover  is  scant.   The  west 
nd  south-facing  slopes  are  grass  covered.   The  north-facing  slopes 
upport  some  patches  of  coastal  chaparral  and  a  few  deciduous  trees. 

he  Gazos  Creek  watershed  receives  some  recreation  use  at  the  present 
Ime.   This  use  consists  of  fishing  sustained  by  a  trout  planting 
program.   It  is  estimated  that  Gazos  Creek,  in  the  area  of  the 
S'eservoir,  supports  approximately  500  angler  days  of  use  annually. 
T-iis  use  is  expected  to  increase  slightly  in  future  years. 

i 

•he  recreation  land  use  plan  developed  for  the  Pigeon  Point  Project, 

;'lateD5,  indicates  that  the  area  could  be  developed  for  a  variety 
)f  recreation  activities.   Both  overnight  and  day  use  activities 
jould  be  accommodated  on  both  reservoirs.   Boat  launching  ramps 
ire  included  on  both  reservoirs  to  insure  usability  of  the  reser- 
voirs at  low  water  stages.   Some  of  the  prospective  picnic  units 

)/ould  be  developed  for  boat  access  only.   Most  of  the  picnic  units 

I 
t 

vould,  however,  be  accessible  by  road.   Four  major  access  points 
iTould  be  provided.   Two  recreation  access  roads  would  connect  with 
!i  relocated  Cloverdale  County  Road.   A  third  access  road,  to  serve 
i;he  areas  on  the  north  and  northeast  side  of  Bean  Hollow  Reservoir, 
i^fould  connect  with  the  old  alignment  of  the  coast  highway  which 
Is  now  maintained  as  a  county  road.   A  fourth  access  road  would 
connect  with  the  existing  Coast  Highway  south  of  Gazos  Creek  and 
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Plate  D-5  is  located 
at  the  end  of  Appendix  D 
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vould  serve  the  recreation  areas  on  the  southern  portion  of  Gazos 
Reservoir. 

The  following  tabular  presentation  of  recreation  development  and 

ase  data  is  largely  self-explanatory  and  is  based  on  the  criteria 

outlined  in  the  first  portion  of  this  report. 

TABLE  27 

LAND  ACQUISITION  REQUIREMENTS 
PIGEON  POINT  PROJECT 

Purpose 

Reservoirs 

Recreation 

Control  Strip 

Total  3,057 

1/  Does  not  include  recreation  access  road  right-of-way. 


Proposed  acquis 

iition 

(acres) 

1,500 

4^2^ 

1,125 
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TABLE  28 

RECREATION  AREA  CAPACITY 
PIGEON  POINT  PROJECT 


DAILY  CAPACITY 


Dual!/ 

Visitor  days 

Number  and  type 

People  per 
4.0 

party   Turnover 
2.0 

use 

per  day 

970  Picnic  Units 
(road  access) 

7,760 

400  Camp  Units 

4.0 

1.0 



1,600 

225  Car  and  Boat 
Trailer  Spaces 

3.5 

2.0 

15K> 

1,180 

Total  Daily 

Capacity 

10,540 

POTENTIAL  ANNUAL 

USE 

Activity    Dai: 

Ly  capacity 
7,760 

Season 
length 

160 

Averag 
capacitj/ 

50% 

,e 
'  use 

Visitor  days 
per  year 

Picnicking 

620,800 

Camping 

1,600 

90 

m% 

115,200 

Boating 

1,180 

160 

Q0% 

151,000 

Potential  Annual  Use  at 

Capacity 

887,000 

1/  A  dual  use  factor  is  applied  to  represent  boaters 
who  will  simultaneously  occupy  road  access  picnic 
units. 
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TABLE  29 

ESTIMATED  USE  WITHOUT  PROJECT 
PIGEON  POIhfT  PROJECT 

Year                      Total  use  without  project-^ 

1  500 

2  517 

3  53^ 

4  351 

5  568 

6  585 

7  602 

8  619 

9  636 
10  653 
20  823 
30  993 
ho  1,163 
50  1,333 

1/  All  existing  use  consists  of  day  use  angling-- 

projected  on  the  basis  of  Increases  in  angling 
license  sales. 
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TABLE  30 

ESTIMATED  GROSS  RECREATION  USE 

WITH  PROJECT 

PIGEON  POINT  PROJECT 


Year 

Day  use 
visitor  days 

(»y%)i/ 

Camp  use 
visitor  days 
(13^)1.' 

Total  use 
visitor  days 

1 

77, 200 

11,500 

88,700 

2 

154,400 

23,000 

177,400 

3 

231,600 

34, 500 

266,100 

4 

308,700 

46,100 

354,800 

5 

385,900 

57,600 

443, 500 

6 

463,100 

69,100 

532,200 

7 

540,300 

80,600 

620,900 

8 

617,500 

92,100 

709,600 

9 

694, 600 

103,700 

798,300 

10 

771,800 

115,200 

887,000 

20 

771,800 

115,200 

887,000 

30 

771,800 

115,200 

887,000 

40 

771,800 

115,200 

887,000 

50 

771,800 

115,200 

887,000 

1/   Split  between  day  use  and  camping  based  on  annual  use 
at  capacity  (see  Table  28). 
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TABLE  31 

ESTIMATED  NET  RECREATION  USE  -  VISITOR  DAYS 
PIGEON  POINT  PROJECT 


Gross  recreation  use   Total  recreation      Net  recreation 
with  proJectV    use  without  project,^/      use 


?ear 

Day  use 

Camp  use 

Day  use  only 

Day  use 

Camp  use 

1 

77, 200 

11,500 

500 

76,700 

11,500 

2 

154,400 

23,000 

517 

153,900 

23,000 

3 

231,600 

34, 500 

534 

231,100 

34,500 

4 

308,700 

46,-100 

551 

308,100 

46,100 

5 

385,900 

57,600 

568 

385,300 

57, 600 

,  6 
1 

463,100 

69,100 

585 

462,500 

69,100 

1  ^ 

540,300 

80, 600 

602 

539,700 

80, 600 

8 

617,500 

92,100 

619 

616,900 

92,100 

9 

694,600 

103,700 

636 

694,000 

103,700 

10 

771,800 

115,200 

653 

771,100 

115,200 

20 

771,800 

115,200 

823 

771,000 

115,200 

30 

771,800 

115,200 

993 

770, 800 

115,200 

40 

771,800 

115,200 

1,163 

770, 600 

115,200 

50 

771,800 

115,200 

1,333 

770, 500 

115,200 

1/   Pr 

om  Table  30 

2/  Pr 

orn  Table  29 
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TABLE  32 

CAPITAL  COSTS 
RECREATION  DEVELOPMENT 
PIGEON  POINT  PROJECT 


Facility  Unit  cost 

970  Picnic  Units  (Road  Access) 
130  Picnic  Units  (Boat  Access) 
400  Camp  Units 

Access  Roads  (57,100  Sq.Yds.) 
Beach  Improvement  (3^  acres) 
Landscaping  (28  acres) 
Boat  Launching  Ramps  (7,250  Sq.Yds.)  $ 
Ramp  Parking  (15,000  Sq.Yds.)        $ 
4  Rest  Rooms  at  Ramps 

Subtotal 

15^  Engineering  and  Contingency 

10^  Escalation 

Total  for  Recreation  Facilities 
Land  Cost  (432  acres)  $500.00/acre 

GRAND  TOTAL 


$  2,700. 00/unlt 
$  500.00/unlt 
$  3,000.00/unit 
$  2.75/Sq.Yd. 
$20,000.00/acre 
$  3,000.00/acre 

4.50/Sq.Yd. 

2.00/Sq.Yd. 
$12,000.00/Each 


Cost 

$2,  619, 000. p 

65,000.0 

1,200,000.0 

157,025.0 

70,000.0 

84,000.0 

32,625.0 

30,000.0 

48,000.0 

$4,305,650.0 

645,848.0 

430,565.0 
$5,382,063.0 

216,000.0 
$5,590,063.5 

or 

$5,598,000.0 
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TABLE  33 

ANNUAL  COSTS^ 

OPERATION,  MAINTENANCE  AND  REPLACEMENT 

PIGEON  POINT  PROJECT 


Operation  & 

Replacement  sJ 

@3-l/2^ 
capital    inv. 

Year 

Visitor 
days 

maintenance 

@25?f/ 
visitor  day 

Total 
O.M.&R. 

1 

88,700 

$   22,175 

$150,700 

$172,875 

2 

177,400 

44,350 

150,700 

195,050 

3 

266,100 

66,525 

150,700 

217,225 

^ 

354,800 

88,700 

150,700 

239,400 

5 

443,500 

110,875 

150,700 

261,575 

6 

532,200 

133,050 

150,700 

283,750 

7 

620,900 

155,225 

150,700 

305,925 

8 

709,600 

177,400 

150,700 

328,100 

9 

798,300 

199,575 

150,700 

350,275 

10 

887,000 

221,750 

150,700 

372,450 

20 

887,000 

221,750 

150,700 

372,450 

30 

887,000 

221,750 

150,700 

372,450 

40 

887,000 

221,750 

150,700 

372,450 

50 

887,000 

221,750 

150,700 

372,450 

1/  Not  present  worth. 

I  2/  Assuming  completion  of  ultimate  recreation  development 
in  year  "l"  of  operation. 


D-89 


TABLE  34 
RECREATION  AREA  CAPACITY 
BEAN  HOLLOW  RESERVOIR 
(A  Portion  of  the  Pigeon  Point  Project) 


DAILY  CAPACITY 

Number  and  Type   People  per  party 


615  Picnic  Units 
(road  access) 

228  Camp  Units 

120  Car  and  Boat 
Trailer  Spaces 


Total  Dally  Capacity 


POTENTIAL  ANNUAL  USE 


4.0 
4.0 

3.5 


Duali/   Visitor  das 
Turnover   use      per  day 


2.0 
1.0 

2.0 


75^ 


Season 

Average 

Activity 

Dally  capacl 

ty 

length 

capacity  use 

Picnicking 

4,920 

160 

50^ 

Camping 

912 

90 

Q0% 

Boating 

630 

160 

Q0% 

4,920 
912 

630 

6,462 


Visitor  da'j 

per  day  ■'  ' 


393,600 
65,700 
80, 600 


Potential  Annual  Use  at  Capacity 


539,900 


_!/  A  dvial  use  factor  is  applied  to  represent  boater  who 
will  simultaneously  occupy  road  access  picnic  units-. 
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TABLE  35 

ESTIMATED  RECREATION  USE  WITH  PROJECT 

BEAN  HOLLOW  RESERVOIR 

(a  Portion  of  the  Pigeon  Point  Project) 


Camp  use         Net  use   ., 
visitor  days     visitor  days— -'^ 


6,600  5^,000 

13,100  108,000 

19,700  162,000 

26,300  216,000 

32,900  270,000 

39,400  323,900 

46,100  377,900 

52,600  431,900 

59,100  485,900 

65,700  539,900 

65,700  539,900 

65,700  539,900 

65,700  539,900 

65,700  539,900 


1/   The  recreation  use  without  project  (Table  29  in  earlier  report) 
~  occurs  in  the  area  of  Gazos  Reservoir  Site.   All  visitor  days 
on  Bean  Hollow  Reservoir  would  be  net. 


Year 

Day  use 
visitor  days 

1 

47,400 

2 

94,900 

3 

142,300 

4 

189,700 

5 

237,100 

6 

284, 500 

7 

331,800 

8 

379,300 

9 

426,800 

10 

474, 200 

20 

474,200 

30 

474, 200 

40 

474,200 

50 

474, 200 
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TABLE  36 


CAPITAL  COSTS 
RECREATION  DEVELOPMENT 
BEAN  HOLLOW  RESERVOIR 
(A  Portion  of  the  Pigeon  Point  Project) 


Facility 


Unit  Cost 


500.00/unit 
3,000.00/xmit 

2.75/sq.yd. 
3,000.00/acre 


Cost 


615  Picnic  units  (Read  Access) 

11=  Ficnic  Units  (Boat  Access) 

228  Camp  Units 

Access  Roads  (31,33-  Sq.Yds.) 

Lcindscaping  (20  acres) 

Boat  Launching  Ramp  (3,350  Sq.Yds.)    4.50/sq.  yd 

Rarap  Pap.:ing  (£,000  Sq.  Yds.)  2.00/sq.  yd 

2  Rest  Roor.s  a^  P.sr.r  12, 000.00/each 

Subtotal 

15Jb  Engineering  and  Contingency 

10^  Escalation 

Tctal  i'cr  Recreation  Facilities 
Land  Cost  (266  acres)  500.00/acre 


GRAND  TOTAL 


$1,660,500.00 

57,500.00 

684,000.00  • 

86,168.00 

60,000.00  \ 

15,075.00 

16,000.00 

24,000.00 

$2,603,243.00 

390,486.00 

260,324.00 

$3,254,053.00 

133,000.00 

$3,387,053.00 

or 
$3,387,000.00 
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TABLE  37 
AimUAL  costs'^ 

ctz?s.zz:'.'.   ::ai:tz2iance  anl  refi.-.:z:':z:~ 
3z^.::  -::iLOW  reservoir 

(a  Portion  of  the  Pigeon  Point  Project) 

Operation  & 

maintenance  Replacements 

Visitor        @25^.  @3-l/2^  Total 

Year-     days      visiter  day  car>''tal  ir.v.       CJ-'.S:  R. 


1  54,000  f  13,500  3^1,125  ?104, 025 

2  108,000  27,000  91,125  116,125 

3  162,000  40,500  91,125  131,025 
:  4  216,000  5^,000  91,125  144,125 

5  270,000  67,500  91,125  158,625 

6  323,900  80,975  91,125  172,100 

7  377,900  94,475  91,125  185,600 

8  431,900  107,975  rl,.  125  199,100 


o 


485,900      121,475  91,125  212,600 


10    539,900      134,975  91,125  226,100 

20    539,900     134,975  91,125  226,100 

30      539,900       134,975  91,125  226,100 

40     539,900       134,975  91,125  226,100 

50     539,900       134,975  91,125  226,100 

1/  Net  present  vi-crth 

2  Assiming  completion  of  ultimate  recreation  development  in 

~  year  "1"  of  operation. 
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PLATE    Dl 


PALO  ALTO^ 


IE  LY    FLAT 


STATE  OF  CALIFORNIA 
THE  RESOURCES  AGENCY  OF  CALIFORNIA 

DEPARTMENT  OF  WATER    RESOURCES 

BAY   AREA  BRANCH 

COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 

LOCATION     MAP 


STATE  OF  CALIFORNIA 

THE  RESOURCES  AGENCY  OF  CALIFORNIA 

DEPARTMENT  OF  WATER    RESOURCES 

BAY   AREA  BRANCH 

COASTAL  SAN  MATEO  COUNTY  INVESTIGATION 

LOCATION     MAP 
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PLATE    D2 


LLG  L  NO 


PICNIC    AULA 


PICWIC     AR(.A 
BOAT    ACCLiS    ONLY 


BOAT    LAUNCHING  AAIA 


5TATL  OFCALirORNIA 

TUL  RLSOURCti    AOLNCV  OF  CALirORNiA 

DE.PARTMLNT  Or  WATtR     fttSOURCLS 

0AV    AULA    BRANCM 

COASTAL  JAU    MATLO   COUNTV   IMVCaiGAT  lON 

DLNNI3TON     RL5LRV01R 
LAND    USL    PLAN 

loo  400  600  OOO     /••l' 


W.  i.   tl«v/.  260 
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i 


PLATE    D2 


D-58 


Jm. 


PLATE   D3 


STATt  OP  CALIFORNIA 

TWt  HEiouatts  Aacwcvof  califobnia 
DU>ARTM£.NTOF  WAT  £18  RtiOURCL^ 
BAV    A»tA  BCANcrt 
COA>TAt-  SAM  MATtO    tOuKTY  IUVkSTICATiON 
LOWLR    PURlSlMA    RL5ERV0IR 


LAMP  asi. 


20.00 


PLAN 

JOOO  4000  /♦e^ 


Jt^a  le 


W  .5.  £.lev.  33  O 


PLATE   03 
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PLATE  04 


L 


PLATE  D< 


LLG  LN  D 

PICNIC    ARLA 
CAMPING      ARLA 
CONCESSION     AFIE.A 
BOAT    LAUNCHING    AULA 


STATE  or  UllFOBNIA 
THt  Rt5«USCt5  AttNCY  OF  CM  fCMIk 
DLPARTMtNTllf  WATLH  ftliOURCLS 
SAY    AILA   ORANtH 
COAjTAI.   SAW  VIATI.0  COUNTV  INVtSTibATION 
WORLLY       FLAT      RtSLttVOIR. 
LA^T^    115t     PLAN 

lOOO  2C00  3C00  44100    Ar^f 


^Cf/tf 


W  5    Ll«v    3  75 
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PLATE    0  5 


x.'::^! 


TATL  OF  CALIFORNIA 
URCL5    AGLNCY  OF   CALIFORNIA 

.NT  OF  WATLR    RL50UftCL5 

BAY   ARLA    BRANCH 
MATLQ   COUNTY  INVLSTIGAT  lON 


rlOLLOVy^     R.L5LRVOIR 

AND 

^05       RLSLRVOIR 
AND  aSL    PLAfJ 


yxK         4000    frrl 


W.5.   t-lev.  260 


J 


PLATE   0  5 


LLC  eNO 


Picnic    aqla 


PICNIC    ARLA 
60AT    ACCtSJ    ONLY 


CAMPlNC     ARLA 
CONCLOIOrl    AULA 

,,Z'iA        SOAT    LAUNCHING     ARtA 


3TATL  or  CALIfORNIA 
THL  RE.60URCL5    AGE.NCY  OF   CALIFORNIA 

DtPARTMLNT  Of  WATLR    RLS0UIICL3 

BAY    AULA    BRANCH 

COASTAL  3AH    MATLO    COUNTY  INVLJTIGAT  IOI«< 

6LAN     HOLLOW     R,L5E.R,VOIR 

AND 

GAZQS       RLSLRVOIR 
LAND  USL    PLAM 

OOO  tOOO  yMX        4O0O    fe^i 


W.5.   Llev.  260 
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APPENDIX  E 
SUMMARY  OF  ENGINEERING  GEOLOGIC  CONDITIONS 
FOR  SELECTED  DAMSITES 
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BAY  AREA  BRANCH 
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AND 

HYDROGRAPHIC  AREA  BOUNDARIES 

NOVEMBER      1964 

SCALE    OF    MILES 
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